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ODOR  SULFIDE D musTY L3 SEWAGE O aMMOoNIA [ GASOUNE O otHeR
O sose [ CHLORINE i Howe
‘lej 7
= COLOR 3 veriow 0O green Deiue &IOWN O aLack OotHER
i
o 0 gAY 3 WHITE [} COLORLESS
N NG [ TRASH OR O oIl AND EXORGANIC
5 MATER! DEBRIS GREASE Mmenﬂ O scum O subs 0 oTHER
3 O oBJECTS bA, (3" ~
o A
2 {DESCRIBE) {: )\‘O\A 1\
u “ DsoMe
g TURBIDF DXUEAVY CLOUDINESS, OPAQUE [ GLOUDY CLOUDINESS (1 NONE
WATER GUALTTY APPEJ\HANCE COMMENTS:
\}w U J“ g S ’{7\@ .
C’V"’ Bl ¢ .

[EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSIGN AND/OR CHANGE IN VEGETATION CONDITION})

FIELD CONDUSTIVITY -,

{MEASUREMENTS: surlace pH 9(7/(? EMPERATURE (°c) ()‘\ O/f)/ (uscemy ‘/ \?j [ae] 9'——1 D .’v\(-li \,

FIELD MEASUHEMENTS CONTINUED (IF DEPTH »2 FT)

middia pH %7/% TEMP {°C) '}U \8 LN VY conpueTvITY (usfem) %\ \‘q a0 tﬁ : _/H [ 3\(/
bettom pH 6 b@ TEMP (oC)zo' 88 CONDUGTIVITY {pSfom) Lj_)i \S 00 @ _],f ‘f“"\f(’

[SAMPLING ACTIVITIES {DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADINTIONAL COMMENTS AS NECESSARY)

W paaaswe TS wil NS €S

’Y’\f?“ VoA -
PR NN )

TEAM LEADER'S SIGNATURE o l/ I\/ \/ \/_\ /

SR S

P
A




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE 3 PROJECT MARAGER REGCORDER

VWL Gewnat Yaf e Pen Brews W
[STATION NEmE ‘ R NAV DATUM LATRUOE - LGNGUDE ’
0 D JE 25 [ 6] —U7 . FSoH2
SANPLE IDENTIFIGATION TIRE STARTED (AT SIE] TIE FINISHED (AT STEE GRAD SRAPLE THE
£ |20 —
{FIELDTEAR

N Woodwerd, J Stnel\ae

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.}

\70%/0\} C/\ebk@'\/ji S0y wat

U HYDROGEN
ODOR  SULFIDE 3 musTY 3 sEwaAGE O ammona [ GASOLINE 0O oTHER
O sGAP 01 CHLORINE SEGJONE
[*E}
3 .
z coLor O vELLOW O GREEN [J BLUE %<BHDWN O pLack {J GTHER
&
a O GRAY 01 wHITE [ GOLOALESS
; NG [ tHASH OR D oiL anD [0 orGAnC
E MATERI DEBRIS GREASE MATERIAL O scum 1 suns TSG)}HEH
3 0 OBJECTS
g (DESCRIBE}
a i O soMe
g TUHBIDI‘NEAW CLOUDINESS, OPAQUE O} cLouDY CLOUDINESS [ npNE
WATER QUALITY APPEARANCE COMMENTS:
ol bubdLs on swfu o

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

o

FIELD , : L .
MEASUREMENTS: surface pH C{"b%fEMPERATUHE ce) 2\ W’L (/ CONDUCE!E:;?‘) ;\_%\0 [2ls] O‘ L& ‘V\'} l k—/

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 ¥1)

middl pH t@ 28 TEMP (C) [ bﬁ&? 3 \_t 7 oG q ’ d) Z'hj/ .

ONDUCTIVITY (4Sfcm)

y 3. E 3 N 3 4 b, %
ot i D20 e A5 comonmsem VMM o0 Ql”‘l‘;'[L

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

C\)‘/?\N\J \I\[(s{ MWhasure &J\MJ’K wi | NG S
L N U\ \\

/1‘5

| AT _ —
7 v
TEAM LEADER'S SIGNATURE V S \/\ /

&0/




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE - TPROJECT MANAGER ~ JRECORDER
BuL Goonaer| U\l e o v,

|

i

[ETAFIGN NAME / \,\\ NAV DATUM LATITU 3 LONGIUDE §
. “2 " — = / >

\O & o W ‘HUWV\ \\J\-b?l\aj

- k

SAMPLE IDENTIFICATION TIME STARTED {AT Sl'l_'E) FIME FiNISHED (AT SITE} GRAB SAMPLE TIME - ;v

| 1525 \
(e WS WS ) Sunal

IMETEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC,)

\DWHV} Al | 55 Yo west”

[ HYDROGEN

ODOR  SULFIDE [ musTY O SEWAGE O AMMONIA [ GASOLINE O oTHeER
" 3 s0ap 3 CHLORINE ﬁi«ows
: .
g COLOR [ vELLow 0 GREEN O sLue HOWN [0 BLack O OTHER
i
[ £ GRAY O wHITE ] COLOALESS
: NG {J TRASH OR [JoiL anp O oreanic
5 MATER! CEBRIS GREASE MATERIAL 1 scum C1subps O oTHER
g O oBJECTS
g (DESCRIBE}
e 0O soME
g TURBIDT EPQAW CLOUDINESS, OPAQUE [ couny CLOUDINESS {7 NONE

WATER QUALITY APPEARANCE COMMENTS:

MG (@ Sw dn @ Aot v wine

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

i

SS:EUREMENTS: surface DHMTEMPEHATURE fec} 24 Ag L. coneuemy 27 \}01 oo L) 3)_&@

FIELLY MEASUREMENTS GONTINUED (IF DEPTH =2 £T)

rriddle P“_.,_“ ‘ 5 TEMP ("C)L\ Sh CONDUCTIVITY {yS/erm) % P oo \0- -)'é;
bottom DHM TEMP (°C} \ gLCONDUCT!V#TY(uS;‘cm) 52.—\\ DO l (J : 28

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
W psagy e AT
i \ \& S 3’5‘\0

Lo % i
o~ S
TEAM LEADER'S SIGNATURE v D ;




WATER QUALIT

Y FIELD DATA LOG

PROJECT/SURVEY NANE DATE ) PROJECT MANAGER ~JRECORGER
W Stwwnee “Halo e Ao N
STATION NAME \ NAV DATUMN LATIFUDE ; LONGITUDE
\oF " 5. 1140 W7 252.,9
[SAHPLE IDENTIEICATION TIME STAR'I"ED !AT‘ SHE) TIME FiNISHED (AT STTE} GRAB SAMPLE TIRE
\239 124 D :

[FELDTEAR

N godvpard N Suhd\e

PN Uades

{METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

;A ~S s U\Jeg“""i "

1 HYDROGEN
ODOR  SULFIDE O musTY [3 SEWAGE O ammonia - [0 GASOLINE O OTHER
L s0AP COHLOANE  ATwONE
w
2 X :
z COLOR L yEuLow 0 GREEN Ol eLUE ROWN O BLacK { oTHER
&
& O GraY [ wHITE [] COLORLESS
; NG I TRASH OR [J oL aND [ cRGANIG _ .
E MATERI DEBAIS GREASE MATERIAL O scum Il sups Yomen el
g O ORJECTS < .
o {DESCRIBE) £ gt
i . 0 somE
g TUHBIDI‘}{HEAW CLOUDINESS, OPAGUE O cLoupy CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:
aA C\cw‘ CAit~ Pg

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD
MEASUREMENTS: sutface

pH B lE ; TEMPERATURE (°¢) /7/\ ‘ 0;

()  comeuom 59 87w 10 M

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

pH % ’L—/f TEMP ("c]2
wm_0- L]

middia

botlom

\ ' 0\5 CONBUCTIVITY (uSiem) bl& % oo, \ 0 4 \,)\
TEMP ("C)- L \Y) 0 CONDUCTIVITY {1:S/cm)

P

226\ w0 M0

g
)

Jah\ .

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

W B MULSUVE pga AS VS

S5

/)

TEAM LEADER'S SIGNATUHE[

)

AN,
T AN AN

v

S~

« N
S

LAY




WESTEN
E s T OTIONS WATER QUALITY FIELD DATA LOG

PHDE{?UTTNAM% ewa&]@ DATE L_l \ q ‘ (’_‘ ?Rmﬂnfﬁ/m 'ﬁ'é'é"é"n?sﬁw Vv

STATION HAME HAV DATUM LATITURE LONGITUDE

\0 (& — A AT133 6 =W %S0 ]

|5AMPLE IDERTIFIGATION ! TIME STARTED (AT j TIME FINISHED {AT SITE) GRAB SAMPLE TIME

\H (> S0 —

FLDTEAM N WOO d/\\/WdE k\ gmo [u:Q/

METEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

P oA Gendog 3 S gk 08 (

1 KYDROGEN
0ODOR  SULFIDE 3 MusTy Ol sewaGe O AMMONIA [ GASGLINE O otHER

0O soar {3 CHLORINE \ESQONE
w
g -
= coLoR [ YELLOW [0 GREEN OaLue A grown O BLACK O OTHER
&
& O GRay O wHITE O coLoRLEss
; NG [ TRASH OR 0 0w anp 3 ORGANIC , 30
E MATERI DEBAIS GHEASE MATERIAL O scume £15uD8 KOTHER & &
<
= O oBsECTS . ¥
2 {DESCRISE) COMV\.‘M—J‘S
y ¥ somE
g 'ruﬂamlﬁﬂsa\w CLOUDINESS, OPAQUE [ croupy CLOUDINESS [T NONE

WATER QUALITY APPEARANCE COMMENTS:

g Aoegh, bbbl Mh% ~Les

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

» 0 o
::[Ekgunamsms: suface pH()f 1LEMPEHATUHE(°°) 2.\ Sﬁ(’ S 5 2\&0\ 0o % '%q htc\“/

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT) {

; <% X ‘ : ne
widdla oH (d 7’""‘\ TEMP {C} 7—\ ) S%GNOUCTWI'{'Y(LISfcm) D L\{%) oo, % O q F\L:f :
bollam pH g Q,,\ TenE (o) Lo\ 63,)counucnww (uSiom} 6;\'{5 0o, %’ { I °“:“’1l (c

SAMPU&(;j;:TWWIES {DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDTIONAL COMMENTS AS NECESSARY)
B 22N O

W @ N SUA M AT Gt
5 o\ NS SS

TEAM LEADER'S SIGNATURE

Qe NS



WATER QUALITY FIELD DATA LOG

[PROJECTISURVEY RAME DATE PROJECT MANA? RECORDER

%&Z - m—:;} /&’{‘O }’ Lﬂ/@/l ey M%q e,
10A 23, (6824 T i{F. 35594

ISkMPLE IDENTIFECATION TIME STARTED (AT S[TE} TIME FINISHED [AT SITE} ‘GHAB SAMPLE T/ME

5.3 ol 0600 0635 0630

|FiELD TEAM

BT %{am L C@WW@WE

IMETEOROLOGICAL CHARACTERISTICS (DESCRIBE {JNFALL, WIND, TEMPERATURE, ETG.)

C—/é’{j j C“(Wl W id ~ SR

O HYDROGEN
GDOR  SULFIDE sty [ SEWAGE Dlammonia [ GASOLINE U oTHER
(3 scar [ CHLORINE [} NONE
g
g COLOR [ vELLOW BLireEN Oeeue {snown O BLacK [ oTHER
]
g O GRAY O wHiTE £] COLORLESS
: NG I TRASH OR Qo ano T orcanc
5 MATER| DESHIS GREASE MATERIAL D scum . Osubs JoTHER
S [ oBJeCTS
g {DESCRIBE)
g . 0 some
; TURBIDI f.‘ﬁeaw CLOUDINESS, OPAQUE 0 cLouny CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD GONDUCTIVITY
MEASUREMENTS: surface ok Ke[ O TemeERATURE o) 2.0, (9 ok e ?8’ o 5.00 Mj/é’

FIELD MEASUREMENTS CONTINUED {IF DEPTH >2 ET)

N 2o, i
rmiddle BH g O g TEMP {°C) 28, CONDUCTIVITY (uStem) 3 & ?E) e} ¢/ ? & mﬁ‘/ €
s ottorn &0 emp ¢0) 20 (G convvenry wsem_ 5 2 F % DOM

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

(oA~ WA

PN

»

M=y
TEAM LEADER'S SIGNATURE ?:_b"ﬂcé)‘&\cﬂtm

|
X
|
|
|
|
1
!
|
1
|
|
1
|
l
|
|
1
!

Y




WATER QUALITY FIELD DATA LOG

[PROJECT/SURVEY NARE

o DA‘I:E - TPROJECT MANAGER m
SHYL- 1O A?Qf@‘? /a@nt(t”éau B Lol in
[STATION NAME NAY DATUM LATITUDE ] i . LDNGI’H‘JDE N ]
1053 33. (LIFL (¥, 35¢¢3
SAMPLE IDERTEIF;CATlON TIME STAHTE[? {AT SAE) TIME FINISHED {AT SITE) GRAB SATFLE Ti'.'.lE.
20 1 dwp O6%4s D650 0§45

[FELD TEAM

Bacham L. (ﬁ/m/@wq

PHY Cldy,

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

Ceilm Wiad

I HYDROGEN
ODOR  SULFIDE musty 0O sewage O auMoNiA [0 GASCLINE [ oTHEA
£ soap T
i
o
g .
= COLOR [ vELLOW [ GREEN O BLuE J&’éﬂoww O BLACK [J OTHER
&
e 3 GRaY O wHITE 0l COLORLESS
; NG 3 TRASH OR [J ol AND O oRGANIC
= MATERI DEBRIS GREASE MATERIAL O scuts 3 suns 3} OTHER
g [J oBJECTS P
g (DESCRIBE) /L &g
& ) £ some
g TURBIDF RiEAVY CLOUDINESS, GPagUE [ CLOUDY CLOUDNESS [ noNg

s f

WATER QUALITY APPEARANCE COMMENTS:

A

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION ANDVOR CHANGE IN VEGETATION CONDITION)

FIELL
MEASUREMENTS: suriace

pH 8,2,[ TEMPERATURE ("c) {'Z( ?S/

O 322 w0 5.82 /L

middle pH §S . ( Z
bottom pH 8:, g i

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

TEMP (°C) / Z( 7 SCONDUCTIVETY(uSIcm) Sl 3
TEMP (*C) { LE. 2 z CONDUCTVITY usemy 311 5

oo 5. ¥3 my/fe

vo_ 565 mafl

WE raadings

W

o

SAMPLING ACTIVITIES {DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Rl
TEAM LEADER'S SIGNATURE 14;_4;9/\0‘#—”‘“

|
|
§
|
|
z,
]
?
‘i
;
|

AN

-
L3

o~

o Yand




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAWE DATE m— RECORDER .
B[/L (0 4pro 7 '@w{:f&u B-J.Séwm
[STATIGN HAME Y HAV DATUM LATRUPE e LONGITUDE i ]
29" deep 32 (¢99% | 11.3506 7
SARPLE DENTIFIGATION 7 TIME STARTED (AT GFTE] TIRE FINIS.HED AT STTE) GRAB SAMPLE TINE
0655 D 700 s s

FIELD TEAH
‘bv I' L * (6[‘44':/61{% 4
IMETEOROLOGICAL CHARACTERISTICS (DESZ?IBE RAINFALL, WIND, TEMPERATURE, ETC.}

PH, C@{j //Ua Wi

L
DO ByorROGER
ODOR  SULFIDE T MusTY (3 SEWAGE O ammonia [ GASOLINE O OTHER
0 s0ap O CHLCRINE  [RFNGNE
[F13 7
2
g COLOR O vELLow 1 GREEN O aLue /@ BROWN O BLack 0 OTHER
: — ]
& 3 gray 0 WHITE [} COLOALESS
g NG [J TRASH OR O o anp [ oaGang
£ MATER| DEBRIS GREASE MATERIAL 3 scuM O sups 3 oTHER
<L
S 3 cBIECTS %/
g (DESCRIBE) g
= [ somE
g TURBIDI" MEAW CLOUDINESS, OPAQUE 3 cLovpy CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:
(st

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

g~

FELD

JMEASUREMENTS: surface o 3. { {) remperazuRe 20, 50 _ CONDUCE'\;I"T'“\;—-—L—-—-——g (5 DOMQ " / 'g

FIELD MEASUREMENTS CONTINUED (F DEPTH »2 FT}

middle P 23, 08 Temp ¢oy . O 50 CONDUCTIVITY (usicm) S 5: i{ (Ye! 3. é’”{ 'L{".(j/ £
botiom pH 8 . O ‘?’ TEMP (*C) 20~ F)’C{ CONDUCTIMVITY (uSfem) ng & 0o 3. ?S A /‘*E
SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PAOVIDE ADDITIONAL GOMMENTS AS NECESSARY)

> o

52

e

TEAM LEADER'S SIGNATURE  [-——] &




LN

=
NS U TIoNS ) WATER QUALITY FIELD DATA LOG
PROJECHSURVEY NAME DATE TPRDJECT MANAGER RECOADER
ey . " . T T e
< v Z e A
B/ (0 Ahpr O F Lroes B.1
STATION NAME NAV DATUM TATHUDE TONGITUDE
10 E 33. [oig (1. 35[75
SAMPLE DENTIFICATION TIAE STARTED (AT STTE) TIE FINISHED (AT SITE) GRAB SAHPLE TIME
‘ o OF ~ —~
210" dooip 0F0sS OHO 0105
{FIELD TEAM ¥

|METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.}

[J HYDROGEN
ODOR  SULFIDE 3 musTY O sewaGE D avdonia ] GASOLINE 3 oTHER
{1 soap DomornE  Ffone

1]
4]
= .
2 COLOR [JvELLOW [ GREEN O sLue fxBRown (3 BLack JoTHER
o
i
I O GRAY [ wHITE I COLORLESS
; NG O TRASH OR 1 oiL AND [J orGaNIC
5 MATERI DESRIS GREASE MATERIAL T sCUM [ sups 3 OTHER
<<
3 ] OBJECTS : g
c {DESCRIBE) Aerng
o . O soME
g TURBIDY ,é‘/HEAW CLOUDINESS, OPAQUE O cLouby CLOUDINESS [0 NONE

WATER QUALITY APPEARANCE COMMENTS:!

l‘,.
Usaal

/L/m-\e

|EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATIGN CONDITION)

FEELD
JMEASUREMENTS: surface

CONDUCTIVITY
{f1sremy

pH 8. 2. TeMPERATURE (.,G)M_

362 po £:25 w3/ f

FIELD MEASUHEMENTS CONTINUED {IF DEPTH »2 FT)

middis 5. 2.9 TEMP (o) 20 lt/é CONDUGTMITY (y1Sferm)
botlom pH & 23 Teme 06 22 T conpucTvimy fusiem)

3lé2 oG 6-20 i‘“cf/;(y
34( so__fosdf ""“J/;‘{?

W& neadings

rs

SAMPLING ACTIVTIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

TEAM LEADEH'S SIGNATURE E:DV/-{’«%&\@/"“"_ )




WNEN

W /SOLUTIONSH

WATER QUALITY FIELD DATA LOG

ﬂPROJEE T/SURVEY NAME

DATE

iodpe OF

PROJECT MANAGER

Lot reew

STATION NAME

{OF

NAY DATUM

LATITUDE

I I O B

SAMPLE IDENTIFICATION

TIME STARTED {AT SITE)

O+10

LONGITURE

(3. 35271

TiME FINISHED (AT SITE}

0O

GRAB SAMPLE TIME

O+i0

ra 5"({ 4’12@0

{FIECD TEAM

B Tsbam U Camfbaqiq

F‘!@ C[Jj / Ao (W endd

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.}

O HYDROGEN
OROR  SULFIDE 3 musTY 0 sewaGE O aMmoNiaA - [J GASOLINE [ OTHER
[} scap 3 CHLORINE [HONE
13
g
P GOLOR [J YELLOW [ GREEN 0 BLuE Eorown O BLACK Tl oTrer
i
g O GRAY O wHITE O COLORLESS
;_. NG [J TRASH OR 1 o1 AND [J oRGANIC
= MATERI DESRIS GREASE MATEFIAL 3 scuM O sups 3 OTHER
<1
5 [ oBJeCTS / "
a {DESCRIBE) AU e
o . [ soME
g TURBIDI FRHEAVY CLOUDINESS, OPAQLUE 1 cLouoy CLOUDINESS [ NONE

Uluia |

WATER QUALITY APPEARANCE COMMENTS:

/t/ 2aY4

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE E

ROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD
|MEASUREMENTS: surface

pH 8 Ié TEMPERATUSE (°¢) H. eq({

CONBUCTIVITY
{sfem;

5(4%’ ol 55“&?“”:3/@

A5
w_R Y

middte pH

bottom

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

2
TEMP (“C)MUCTMTY {uSicm)

G
emp ¢oy | G ?5 CONDUCTIVITY (1S/er)

{94

- fel \
0o 5 . é) i'if\c}/_(?

3j9%

vo_2. 55 g/

L3S

£

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

TEAM LEADER'S SIGNATURE
!




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE BROJECT MANAGER m
By [04pco7 Lou Frew £ Tstanr
STATION NANE WAV DATUM LATITUDE LGNGITLUDE
10 ¢ 35.17339 117 35093
SAMPLE IDENTIFIC!.;TIOH TIME STARTED (AT STTE) TIHE FINISHED {AT SITE) GRAD SAMPLE TIE
— . -
2" 3 OHT b2 OFE

[FECOTEAM

Pt {lj C'/;.«(j/fu/s (/U.'-i/ly(

{METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETG.)

3 HYDROGEN
ODOR  SULFIDE 3 MusTy 3 SEWAGE [ avmonia [ GASOLINE 0O OTHER
{1 s08p OcHormve  Wone
1
g
S COLOR [J YELLOW [] GREEN O Beue é&moww— O sLACK O oTHER
< Enodan
I O GRAY 1 wWHITE O COLORLESS
;“_‘I NG O TRASH OR 1o ano [ oraaNic
5 MATERI DEBRIS GREASE MATERIAL [ scum Osups O OTHER
<L
5 3 OBJECTS J
o {DESCRIBE) A
= [ soME
:,f TURBIDI" [CJ HEAVY CLOUDINESS, OPAQUE [} cLoupy CLOUDINESS ] NONE
WATER QUALITY APPEARANCE COMMENTS:
Userad

/\,xi’fy\[)

|EROSION AND VEGETATION (DESCHIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD
1MEASUHEMENTS: surface

; CONDUCTIV . . ;
T 05 Temrenatung (o) {ﬁ . ?O e 330 4o G20 “gfj/ﬁ

FIELD MEASUREMENTS CONTINUED (IF DEPTH 2 FT)

rniddle pH 8 - O -S
bottom pH § < O l

TEMP {°C) { 677/ CONDUCTIVITY {uem)

vemp cc)_{ zf(7 ‘2’ CONDUGTIVTY fusiem)__ 3 2.8 &

2309

bo__22- ZC/ ""‘91/‘?

Do 5.0 F f(\j;/ﬂ

G Q (\ﬁacb/mo] 5

s

SAMPLING ACTIVITIES {DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

‘_n‘:f_—? & .
TEAM LEADER'S SIGNATURE /-2, c%’g\ il
F

1

'S

7

Q

:
3
z
]
§
§
3
,
i
;
:




WATER QUALITY FIELD DATA LOG

PROJECTISURVEY HAME DATE \ N W TRECORDER
DAAVERS Twig W \ 0" | Centro AN
[STaTION NARE N ¥ [NAVGATUM - LATTTUOE N CONG{FUDE .
104 — 5 e 1724103
|SAMBLE DERTIICATION TIME STARTED (AT SHE] TINE FINISHED (AT STE) GRAD SAMPLE TIHE
CL2.0 Dl 5 "
[FELDTEAM 3

N W oot o _ Per M Ly

2
{METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.}

PGWT\%) f'/\gu'\,j f'\u;c}i,d Dieere 0 A W

[J RYDROGEN
ODOR  SULFIDE T MusTY K sewace O AMMONIA [ GASOLINE O oTker
) soap 3 CHLORINE 0 NoNE
wl
2
=4 COLOR [ veLLow 0 GreeN O BLuE 'QBROWN [ BLACK T oTHER
©
@
& CJ aray [ WHITE O COLORLESS
: NG 01 TRASH OR 0 on_ Ao £ ORGANIG .
5 MATER] DEBRIS GREASE MATERIAL £ scum )g{sugs O oTHER
2 [J oBJECTS
g (DESGRIBE)
E [ soME
‘g‘ TURBIDI" TJ HEAVY CLOUDINESS, OPAQUE  @TLoupY CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:
AV \S\b\\\\vj = 0.2y

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE iN VEGETATION CONDITION)

T

FELD

[MEASUREMENTS: suface pHgﬁ;TEMPEHATURE("c) 2.0 Wi coneE 1{0\_5( Do L‘:Z{,J)V‘ﬁ é\] -

i;ELn MEASUREMENTS CONTINUED (IF DEPTH »2 ¥T) '

middle PH 8 ;:! ("g'. } TEMP (%:}20‘ g CONDUCTIVITY (Sicm) MG 00 q ad H:i) fC

batiam oH 0. zdY; rewe ¢o) 2010 gt") conpuerwiry semy 4 1 540 Do L’fﬁf (57"‘1"/![ { L
o

SAMPLING ACTIVITIES (DESCRIBE ALl ACTIONS TAKEN AT £ACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

j&:ﬁz}? W R \f\!\if\«."vv@&f\/\,é/w(“‘i wi NS (o0 Y

g

7 A A W AR =
: 7 ey

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE _ l ' rsmmm RECORDER ‘
%VLSC/\/\IR 61/(, ‘—’} (o {7 V,(,q,h/mu W
STATION NAME ‘ {HAV DATUM LATITUDE LONGIFIGE . »
Vo " 25 1749\ s
SAMPLE IDENTIFICATION TIFE STARTED (AT SITE) TIME FINISHED (AT SITE} GRAB SAMPLE TINE
Ol %0 AR

{FIELD TEAM ) .
N woedward, Jscineive

|METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.}

\)M jﬂ") CAG fuuéa) ; “\'\ﬁ'u\)\f Ovte D DS v v

[3 HYDRCGEN
ODOR  SULFIDE O MusTY XSEWAGE O ammonia £ GASOLINE 3 oTHER
0 soap 3 CHLORINE O nonE
g
3 COLOR [J vELLOW 0 GREEN [ BLUE ‘S@nown 0 sLack [J OTHER
&
a 0 GRay [} wHiTE [J COLORLESS
: NG O TRASH OR O o ane 1 oRGANIC o
E MATERI DEBRIS GREASE MATERIAL O scum S suos [ oTHER
3 O ossecTs
g (DESCRIBE}
il O soMe
g TURBIRYT O HEAVY CLOUDINESS, OPAQUE 1 cuouny CLOUDINESS [T} NONE
WATER QUALITY APPEARANCE COMMENTS:
L M : -
\I\S\\o\\\%\f/ 0.2 by (S poc BudakeS

{EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIBE SLOPE EROSION AND/OR CHANGE 1N VEGETATION CONDITION)

QJ‘“- \:}UVM ped  ~owr tﬁog

FIELD

MEASLIBEMENTS: surlace pH 8’ gl TEMPERATURE (°c)20 (f)?) CONDUGR;L?: L\ ij 0‘ DO, ) O{?‘] i 4 , L_

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

Ly Y " .
middle pH : ! - b"z TEMP (’C]Zk" \‘{) 5 e CONDUCTIVITY {uSfem) k{ ’l u []e] (()'C) g M\j\l v
~ e - - P4 2- -
bottom pH Z i' i ;_' TEMP {°C) 1{2 lé :§ CONDUCTIVITY {pSiem) LJ\ ‘ 8 () Do q s /} Id\i}l\’/

|SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

SN et W] YO Gyl

/ /} "y
iV

AVA VA

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG

[PROJECTSURVEY HAME BATE ) PROJECT MARAGER RECORDER
VA St al Y \ o) ¢ Mﬁ/‘t‘/ﬂu MW
STATION NAME ' HAV DATUM = LATITUDE ) LONGITUDE
\0 % | 142 17 214
SAMPLE IDENTIFIGATION TIME STARTED (AT SITE] TIME FINSHED (AT ST GRAB SAMPLE TME
Olptd CLS P
|FELD TEAR

W wdward, Dan \Aclad

¥
METEGROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

@wm Clowdy 004 west

[ HYDROGEN N
ODOR  SULFIDE 3 musty SQSEWAGE D aMMONIA  E] GASOLINE O oTHER
0 soae [ GHLORINE 3 noNE
w
o
=z
é coLOR T veuow 7 GREEN O sLus \KI:BROWN O sLACK [0 OTHER
@
o O aaay 3 wHITE [J COLORLESS
; NG I TRASH OR 0 ot anp 3 oRGANIG .
E MATERI DEBRIS GREASE MATERIAL 0 SGUM Ol sung ‘g_fomgn S;g g
2 O 0BUECTS P o
o {DESCRIBE) (GeAnaA)
i ) L1 SOME
g Tunaml'\guep\w CLOUDINESS, OPAQUE I ctoupy CLOUDINESS (3 NONE
WATER (UALITY APPEARANCE COMMENTS: .
() in . FPRIR S R 5 i i L\J\'(J
St vubbiny, D pochod

EROSION AND VEGETATION (PESCRIBE ANY VISLIAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

VS 30';'\{\'») SRR & QLSL\ yeped f\uwmj

FIELD

MEASUREMENTS: surface pHMTEMPERATUHE o LU 550 “(_ CONDUCE‘:,CT,I L{ ! (17(090 g?/a/t 5\‘ L

FIELD MEASUREMENTS CONTINUED (iff DEPTH >2 FT) =

middia pH %}5 ﬁ TEMP (oC)ZG'\W ;(cowoucnwwmsrcm) \’i \ 801 [bls} g ‘3) H\‘} ‘L"'
5] o 0 2020 menvisen UL oo 6Tyl

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

C“&PJ\"““ LW pswie vonks w8y G YL

— g e Shose ~ ) f st
TEAM LEADER'S SIGNATURE {// / “\/\/\\ A (*”‘ /




WATER QUALITY FIELD DATA LOG

IPRDJEC'”SURVEY HAME DATE L. \ PROJECT MANﬂGER,; RECORDER
STATION WA ‘ NAV DATUN LATITUDE EONGIFUDE
9 : - 7,)9 al'y - \ 5 1 e
\L S 201 T M6k

SAMPLE |UENT!F|CATIDN TRAE STARTED (AT SHE} TIME FINISHED {AT SITE)'__ _— GRAB SAMPLE TIME

Cloey AV A

? T

L :

N - Wi gt } D tun M ¢ o

IMETEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

P Clowdng

[} HYDROGEN
0DOA  SULFIDE O musty \gfsswmg O amvMONIA [ GASOLINE D oraer
0 soap [ CHLORINE £ NONE
8 ..
S coLoR I vELLOW 1 GREEN Dewve MROWN O BLACK 3 OTHER
&
& {3 oRAY O wsiTe O COLORLESS
; NG 1 TRASH OR 2 o ano B orGaNIC .
5 MATERI DEBRIS GREASE MATERIAL scum KSUDS 0 orHER
§ [ oBJECTS
g {DESCRIBE)
H O soME
g TURBIDI" E KEAVY CLOUDINESS, OPAQUE [ cLoupy CLOUDINESS [ NONE
WATER QUALITY APPEARANGE COMMENTS:
\s)g $ G(’ v DS on S il doe U pevane

EACSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION ANDYOR CHANGE IN VEGETATION CONDITION}

MEASUREMENTS: surtace puj_-m;smpsmmnsm?/b ’}qg (T & r\\ 5o 55‘! Mi:E ] L
FIELD MEASUREMENTS CONTINUED {F DEPTH >2 FT) - '
il R A 7 5q TEMP 4“(:)20 ’.}*/] ‘(CONDUCTNITY(uSicm) H l b oo 5 M\jl! L
bottom W G- S ) TEMP {°C) 20 Zf"i CONDUSTIVITY (uS/cm) LH"W Do 5.0 0 M”? EL
[SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EAGH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NEGESSARY) 7
depine 25— W edide ks wl NS woel

A - A s b {4( (s &

VA - I,

i P

7 1
TEAM LEADER'S SIGNATURE (*/ ! / v \/\“““'A(—/
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WATER QUALITY FIELD DATA LOG

FROJECT/SURVEY NAME DATE PROTECT MANAGER RECOADER
VA St e \’\\\0\0’; \7/2/1\/' Cas M/
STATIGH mis . ] {3AV DATOR: LATITUDE ,_ONG,TTE ” s
A i H ~
U“kw 5% 11y T 7 4SS
SAMPLE IDENTIFIGATIO TIME STARTED (AT STTE) TIME FINISHED (AT STE) GRAB SAMPLE TIIE

[FiECBTEAM

W Woedwerrd | Den  Moloy

[METEOROLGGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

[J HYDROGEN
ODDOR  SULFIDE O Musty {0 sewaGE O AMMONIA I GASOLINE 13 oTHER
£150aP [ cHLORINE  BRNONE
w
g
g iCOLOR U vELLow [ GREEN {3 8LUE KBROWN O sLack O oTHER
&
& O gRAY S wHITe [J coLonLEss
; NG O TragH OA Ooi anp O ORGANIG R .
£ MATERI DEBRIS GREASE MATERIAL 0 scum O sUbs ﬁomen il
< -
> O esseCTS P .
g (DESCAIBE) i{} wip b \g B
g O somEe
g TURBIDI [ HEAVY CLOUDINESS, OPAQUE £ cLoupy CLOUDINESS [ NONE
WATER QUALITY APPEARANGCE COMMENTS:
- F N - - . B
Vs ity =0 .ot
1

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

e

;

FIELD R ’ s e . . 7 f A
MEASUREMENTS: surface pH i ; :k lTEMPEHATUHE (e} \Q} q CONDUC.‘(‘L!E:; \"l ’2—-‘(}.‘) Do, [I i bb{"ia}ib

L
IFIELD MEASUREMENTS GONTINUED (IF DEPTH >2 FT)

middie pH TEMP {°C} CONDUCTIVITY {11S/cm) oo
bottorn pH TEMP {°C) CONDLCTIVITY (uSfom) 0o,

[sAMPLING ACTIVITIES {DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
deph o s Wi asrcsAs | Ys) ooyl
7 N A\ Qntlin

v e
TEAM LEADER'S SIGNATUR !




WATER QUALITY FIELD DATA LOG

PRGJECTISURVET RANE [oATE [FAGJECTMANAGER », RECOADER
byl STusaat M \U/\ N
[ETATICH HAME } NAV DATUM LATTIUDE LONGITUDE j sy
E N s o— 3
\b5 — P01 WESEE
SAMPLE IDENTIFICATION TIME STARTER (AT{SE) TIME FlNiSHED (AT SITE) GRAB SAMPLE TIME
[FELG TEAM \ \ :
{} l \ T
- WO dwm i P C e
1
|METEOROLOGICAL CHARACTERISTICS (DESCRIBE HAINFALL, WIND, TEMPERATURE, ETC.)
\’)M/bv\ Aewd 0 AS woeg
A |
3 HYDROGEN
ODOR  SULFIDE O musty 0 sEwaGE O ammioma [ GASOLINE 0 oTHER
iy 1 soap 1 CHLORINE mows
Q )
2 coLor O veLLow (3 GReen O BLue ‘KGROWN BLACK O oTHER
-
1Y)
& [ GRAY [ white O COLORLESS
: NG O TRASH OR 33 oL AND {1 orGAMG X
E MATER! DESRIS GREASE MATERIAL O scum (] sUDS \QOTHER S
2 £] OBJECTS
g (DESCRIBE)
g . [ some
; TURBIDI' AS-HEAVY CLOUGINESS, OPAQUE G cLouny CLOUDINESS M
WATER QUALITY APPEARANCE COMMENTS:
Somt bublbys [ S o dn 8
SUmd JOWLM S, 6}\3\_ P W_.}/f 0\,\"‘--};\ -

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDRITION)

;&I:ngREMENTS: strlaca pH E"'SqTEMPEF‘ATUHE F’“'M_w CONDUCI‘I‘\S‘T": \k{ 15%00 % Y L(»’} " (\ [ L

FIELD MEASUREMENTS CONTINUED {IF DEPTH »2 FT)

middle pH TEMP {°C} CONDUCTIVITY {Sfcm} Do,
bottom pH TEMP (°C) CONDUCTIVITY (uSicm) 00,

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
é;! i -~ X ) N - . 1\{'1(0,an
e WL paswe s AS wl NS @UO X

) C/i u
U ,!;g -

Y

WAVAWA

< —

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG

PROJECTISURVEY NANE GATE ] ) W [RECORGER
VU Sewuae | Sl ~ e Mow
[STATIGN NAME . 3 HAV DATURE . LAT%% L Lailirruos Ly
L0} 1504 (1. 297)|
SAMPLE DERTIFICATION T STARTED (&7 STTE] TIRE FINISHED (AT STTE), ' GRAS SAMBLE TIME
G0 0150
oW oodwW v, Dpn pac Lo

{METEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

PMT\V) (.\UUC\-&/}! O”?}MA’\ UJ?SI

{FIELD TEAM

3 HYDROGEN
ODOR  SULFIDE O musTy O sewaGE [T AMMONIA £ GASGLINE 0 OTHER
[ soap [J CHLORINE )ﬁNQNE
1]
Z
= COLOR OO vELLOW ) GREEN 3 BLue EanDWN [ sLacK 1 OTHER
&
> O GRay O wHITE O COLORLESS
: NG (3 TRASH OR CJ ol anp O oRGaANIC _ j
E MATERI DEBRIS GREASE MATERIAL [Iscum CIsups %mm &’1 ¢ \':1
3 5 osJeCTS
g {DESCRIBE}
i O soME
g Tuna:m\iﬂewv CLOUDINESS, OPAGQUE ) CLOUDY CLOUDINESS £ NONE
WATER QUALITY APPEARANCE COMMENTS:
A b |
VAT \\&\: 01

{EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION}

FIELD

Ay P CONDUC {r & 2.0 i
MEASUREMENTS: surface pH Ej w(;’ TEMPERATURE (“C)w'_“;wwli__ I:';l:":‘; ’L/?«kéf_j Bo, (.U () (ﬂ‘}’ij /L_'

FIELD MEASUREMENTS CONTINUED (IF DEPTH >3 FT)

Tiddle pH TEMP {°C) CONDUCTIVITY (pSiem) [H0]
battom pH TEMP {°C) CONBUCTIVITY {1:8/cm) jale]

kSAMPLING ACTHITIES {DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Q=0 57wl Inbasvereds NCE Loo YL
% :
A [

3
T =
_

LY Y
/ \//
TEAM LEADER'S SlGNATUHE// N

S




WATER QUALITY FIELD DATA LOG

FROJECT/SURVEY N?IJE DATE . pnm RECORDER
PVL Sewant ol VoA, N/
[STATION FAME o NAV DATUM LATHUGE TONGITUDE
& PR 5 . - o — At R
V01 H 1575 1 b
SANPLE IDENTIFICATION TUAE STARTED (AT SHE) TIME FIRISHED (AT SITE] GRAH SAHPLE TINE L
~ paz
(150 €155

IFIELD TEAH

N W00 dwerd , Din Moy

METEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

\>W’\/\V\ Ui &\f\ ! U4, U ix&,\’

[ HYDROGEN
ODOR  SULFIDE 3 MusTY 0 sewWAGE CTaMmoNia D GASOLINE 0 OTHER
O soap 3 CHLORINE KNONE
w
g
g COLOR (3 YELLOW 3 GREEN O sLug E@ROWN {1 BLACK O otHER
<
w
& [ aray [ wHITE [ COLOALESS
; NG [ TRASH OR O ciL anp 1 oRGANIC ] .
E MATERI DEBRIS GREASE MATERIAL O scum 3 suns qumgq %@G/
3 AL~ Aot
=} O caJecTs - B
e (GESGRIBE) { e W’{u{"&
[ 3 somMe
‘g‘ TURBIDF ] KEAVY CLOUDINESS, OPAQUE O cLouny CLOUDINESS  [] NONE
WATER QUALITY APPEARANCE COMMENTS:
h KT beggues Rt pey Rl
S Wadgig\s ~ ~\>(n—1/ LA

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION ANDVOR CHANGE iN VEGETATION CONDITION)

VbR 01

.Y

FIELD

7 i1 2 :
MEASUREMENTS: surface i {7 \(9\ TEMPERATURE (%) f ] 3‘1 L(—J CONDUCT:,:E,:; ?)F"\'b% e g Z/Lzﬁ‘hﬁ ! (_,

FIELD MEASUREMENTS CONTINUED (iF DEPTH >2 FT}

middte pH TEMP {°C) CONDUCTIVITY {u§fem) bt}
botom pH TEMP (°C) CONDUCTIVITY (S/om} [¥79)

1SAMPLING ACTIVITEESA(DESCHEBiE ALL ACTIONS TAKEN AT EACGH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

L= 05 ( 4
U/\?V\ Vv WE MR EOaAS #g'\ e ﬂ/

s
T

AN /

3 £ VoS Y |
%4 \_// i
TEAM LEADER'S SIGNATUF{E'/ v N \\_\_,,,w




WATER QUALITY FIELD DATA LOG

PROJEGI/SURVEY NAME DATE ;| : PROJECT MANAGER RECORDEY -
. )% . - 1, }
‘b\f\/ S and, U(\\U \ (1 &%\E\ruu ?\/\N
{STATION HAME,__— A WAV BATUR CATUOE (ONGIUDE
D) o [0 3
Y
SAMPLE IDENTIFICATION THME STARTED {AT SITE) TIME FINISHED (AT GHAB SAMPLE TIME

G¥o0 o%ﬂ?ﬁ
N W oudwIA e, Dpes M Lon

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.}

QO\W\“\ Aindn - 03U wocs

{FIECD TEAM

O HYOROGEN
ODOR  SULFIDE 0 MusTy 0 SEWAGE O avmoNia - T GASOLINE B orHER
0 sosap O CHLORNE  “ZTNONE
w
g .
E’:: COLOR [ YELLOW [0 GREEN O BLUE é},éROWN O sLACK [J OTHER
-
1]
& [ Gray O waite ] COLORLESS
5 NG [ TRASH OR o anp O crRGANIC
5 MATERI DESRIS GREASE MATERIAL [ scum 3 sups A orHER
) T OBJECTS
g (DESCRIBE)
i {7 soME
g TURBIDI" [} HEAVY CLOUDINESS, OPAQUE Ol cLouny GLOUDINESS }@ NONE
WATER QUALITY APPEARANCE COMMENTS: !
) _ . .
BANE PW \\(’,«u kK A=S

ERQSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE N VEGETATION CONDITION)

:‘:SngREMENTS: surface pH B :E.& ! TEMPERATURE (°c) '!’—j‘ . %/'% CONDUC‘{LY,‘:Z:; L’\‘ \D’Z“ DO :(SL{H ‘lrj ’L

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 ET)

middle aH TEMP (°C) CONDUCTIVITY {uSlem) 0o
bottom pH TEMP {°C) CONDUCTIVITY (18/cm) DO

{SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

i\ﬁ/gﬂ” =06 We NS ts N6 b ovL

A A4
[ )
TEAM LEADER'S SIGNATURE % \—‘/ U\ il
N\ [ 7
\J




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE WW_'-"___'W_——'
BVl Seruac «f]i0]07 Dave Leatve | Eo
STATION NAME [2) NAV DATUM LCATITUDE ’l S—"k."\ Louar\runi" g&-‘ }\ O
/ £3.) 132 —“\ .3
Im‘tm%c—‘mou TIME STARTED (AT SITE) T§E§N15HED AT SITE) WBJME'ETT_‘—
12 (%) g
|FiECOTEAM

16 (Om
|METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.) (’—‘ \-’\_a{ ' A m

A N I 1

O HYDROGEN
ODOR  SULFIDE O musTy O SEWAGE O amMmoNIA [0 GASOLINE O OTHER
O soap O CHLORINE  'RINONE
g
= COLOR [ YELLOW O GREEN O BLUE )Efsnowu O BLACK O OTHER
o
[ 0O GrAY O WHITE O COLORLESS
; NG O TRASH OR O oiL AND [ orGANIC
=5 MATERI DEBRIS GREASE MATERIAL O scum [ 'sups /ﬁg\mHEH JC( 90_\9 C( U,zg  j
-_‘-‘, [ OBJECTS
g (DESGRIBE)
& O soME
g TURBIDI" [J HEAVY CLOUDINESS, OPAQUE /EFCLOUDY CLOUDINESS [0 NONE
WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

. £
ig -
;’E:I:S’UREMENTS: surface pH q -bS‘TEMPEFUUUHE (°c) 24' S t-( CDNDUC‘[L‘:’LY] S(SQ Do 5 \ ‘ q S Kz

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle pH TEMP (°C) CONDUCTIVITY ('uSIcm) DO
bottom pH TEMP (°C) CONDUCTIVITY (uSfecm) DO

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

. — N TR Ur emen D dpdan G eds e Gf
o(,ﬁ%,_olg’{{ W Lag ;{ AP o < rié/ -
‘—&;( b {7\7 \dme “«o’t e She )

qﬂf’éb aAL C0neA T sile oo ko de Ehensd

v/ E—

s ¥
‘\'-’. 4 A -
E——— A A  a

ol o) omn T longthde oo fds

r Than
Aeoi~<d
Leacse

wihotis

'S ﬂ-./tj’_ .
0%"\"1 -I'U‘f‘?u‘ d[.rl‘é/) .



WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE PROJECT MANAGER RECORDER
% Sewase 4{ole Dnwve Pandreo s
STATION NAME NAV DATUM LATITUDE LONGITUDE

24 199

|SAMPLE IDENTIFICATION TIME STARTED (AT SITE) TIME FINISHED (AT

1324 (325

02 Ak AT

‘GRAB SAMPLE TIME

FIELD TEAM

e Pm

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.) df
I o
q[@/\ﬁ.’)frobt((ﬁl uar\ (th-\ /J[(rf cﬂld _((M 70 %=
[J HYDROGEN
ODOR  SULFIDE O MusTY O sewaGE O AMMONIA +— [J GASOLINE 0O OTHER
0 soap DI CHLORNE  JJNONE
w
g stig TR ,
2 COLOR }é YELLOW D [J BLUE /E?LQHOWN [ BLACK [ OTHER
i
e 0 gRaY O WHITE O COLORLESS
‘:_f NG [J TRASH OR O oiL anD O ORGANIC )
E MATERI DEBRIS GREASE MATERIAL O scum O suns )@‘ OTHER _ g
= O OBJECTS
g (DESCRIBE)
= O some
g TURBIDN [ HEAVY CLOUDINESS, OPAQUE  K{GLoupy CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD & ﬁ I Z CONDUCTIVITY L’bgz D) \2
|MEASUREMENTS: surface pH s TEMPERATURE (°c) s (jstem) DO o

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle pH TEMP (°C) CONDUCTIVITY (uS/cm) DO.
bottom pH TEMP (°C) CONDUCTIVITY (uS/em) DO.

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

s s of. Slqiment
yg (odx L e s —fgdk

’Peﬂh o i (Grak Ao sik. fude Jretd menyreneds

Tho (=

2] ]
/
TEAM LEADER'S SIGNATUR C( 5 /




WATER QUALITY FIELD DATA LOG

[FROJECT/SURVEY NAME DATE PROJECT MANAGER [RECORDER
YL Secap A [10fa7 Duve Lorfrev | £6-
STATION NAME [NAV DATUM LATITUDE LONGITUDE
76K 310622 —(171. 34402
SAMPLE IDENTIFICATION TIME STARTED (AT SITE) TIME FINISHED (AT SITE) GRAB SAMPLE TIME
iR2% | €<

[FIELD TEAM

% (O

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.) S( !A-‘ é P
é‘_‘m,{, 5“""\0 L"h'\’ﬁ‘lr’ ((ﬁt{d§ _(emf a d%d:/o

[ HYDROGEN
ODOR  SULFIDE O MusTY O SEWAGE O AMMONIA [0 GASOLINE O OTHER
O soap O CHLORINE J'NONE
L
2
= COLOR%(ELLOW [ GREEN O BLUE [0 BROWN O BLACK [J OTHER
<
w
v O GRAY O wHITE O COLORLESS
f‘_ NG O TRASH OR O oL AND O ORGANIC
E MATERI DEBRIS GREASE MATERIAL 0 scum O sups /egj}mgﬂ 1 Ci“i o ( ( v q
g 0 oBJECTS
g (DESCRIBE)
= /I’!!.’SOME
; TURBIDI [J HEAVY CLOUDINESS, OPAQUE O cLoupy CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS: /~ :
Scé{{hﬂcxﬂfdn%ﬂ{b ‘ /\L H?Qa(/“""‘j("lJU( A %
- (4
t{’f S“f\ fe Caf 2 f' L‘-’ An, (WAL

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD tjz Z TY ;
MEASUREMENTS: surface pHC" TEMPERATURE (°c) 2§‘gx CONDUCTL\;LM) L' S—(:@ IO : l (a

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle pH TEMP (°C) CONDUCTIVITY (uS/cm) DO.

bottom pH TEMP (°C) CONDUCTIVITY (pS/cm) DO,

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
Deyhzo.3 £k Toanedfs sile. e evidn ’rgﬂ*
o oxL rfyuk 40 fo ached s
\f‘Si Lo 4=k A«dd Vel W Canp TS

TEAM LEADER'S sneunrun% (( %

v'S‘-l.) (Q




WATER QUALITY FIELD DATA LOG

[PROJECT/SURVEY NAME DATE PROJECT MANAGER RECORDER

' - —_
L Sesse Hliefo Dave 12enfren =G
STATION NAME ¥ NAV DATUM LATITUDE LONGITUDE

104

231767

W\ .34 4ss

|SAMPLE IDENTIFICATION

TIME STARTED (AT SITE)

1246

TIME FINISHED (AT SITE)

1244

GRAB SAMPLE TIME

|FIELD TEAM

Y| Dm

|[METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

1 7S

L - . h e
't:.l.‘z;\-r (o,{’ELZ&[w,A@{ (ﬁrn/v\ we=1, SU«’\Vloj ol d(
AwdS. Hemp 2 TPFE
[J HYDROGEN
ODOR  SULFIDE O musTy O SEWAGE O AMMONIA ] GASOLINE 0O oTHER
w O soap [J CHLORINE /Iﬂ NONE
g
< COLOR [ YELLOW [J GREEN O BLUE /G'éHOWN [J BLACK [0 OTHER
E
w
& 0O GRAY O WHITE [ COLORLESS
E NG [ TRASH OR [ oIL AND /KOHGAMC
E MATERI DEBRIS GREASE MATERIAL Oseimi O subs XJomercx fﬁ et ¢ fod
g O OBJECTS
g (DESCRIBE)
= O somE
§ TURBIDIN L] HEAVY CLOUDINESS, OPAQUE )B.’cmunv CLOUDINESS [0 NONE
WATER QUALITY APPEARANCE COMMENTS: .
l& tol S ang Ak [9( Jrne Jﬂf"" (5~
f“‘ A "‘-9{ LM'{'

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD
MEASUREMENTS: surface

o 10 cveemrneco 2H- 6 comemmyfgoq 25 30

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle pH TEMP (°C) DO

CONDUCTIVITY (uS/cm)

bottom pH TEMP (°C) CONDUCTIVITY (pS/cm) DO

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
Derthe Q.Y £ (dncd 8 sbe ot AGPMend
” 67 2" ) s A g ay e enTs. C
- L A fq = r ?E
vi S$L 600K bt

M et Crmants ﬁ k’

66_@[ ¢ .ua_-\'(‘ (s
20 bn

, Anok {1‘7‘)

RN

] i

=
7 I 5 WY T
TEAM LEADER'S SIGNATURE . =

hl 74




WATER QUALITY FIELD DATA LOG

DATE ~[PROJECT MANAGER . [RECORDER
0[d7 ¢ Vortyor | 22
NAV DATUM LATITUDE ! 0 LONGITUIDE .
22\ 11.s -W1.34y 22
SAMPLE IDENTIFICATION TIME STARTED (AT SITE) TIME FINISHED (AT SITE) GRAB SAMPLE TIME
1252 \25Y4

FIELD TEAM o
T (P
METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC) _SUK\, N [0S .J (._,[/Q\/C'IO
kmp T°F . (,,JM cces, b J\r_dw(
Sty Pe e snds

O HYDROGEN
ODOR  SULFIDE O musTy [ SEWAGE OaAmMoniA [ GASOLINE O OTHER
0 soap [ GHLORINE /&or«JE
w 7
o
= |
= COLOR [ YELLOW [ GREEN O BLUE /rlanowm [ BLACK O OTHER
o
o O] GRAY O WHITE [ COLORLESS
; NG O] TRASH OR O oL AND [ ORGANIC
5 MATERI DEBRIS GREASE MATERIAL O scum O sups (E’OTHEH oA Q
§ [J OBJECTS
g (DESCRIBE)
= O some
g TURBIDI" [ HEAVY CLOUDINESS, OPAQUE _EXGLOUDY CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS: ; = b - %
Visible \we fsbh

|EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

Fo& 22.04 -
FIELD G %4 CONDUCTIV
MEASUREMENTS: surface pH [ 5;7 TEMPERATURE (°c) v ° (us:cTr: - SC)CT DO, /2‘3 o5

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle pH TEMP (°C) CONDUCTIVITY (uS/cm) DO.
bottom pH TEMP (°C) CONDUCTIVITY (uS/cm) [o]e]

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PHDVIDE ADDITIONAL COMMENTS AS NECESSARY)

=0O.86 Motoreed cncl rowesdto wf,
QW O. 84 o/fd ey Pt B

oo TR i

i 7 . £ < 2
i
TEAM LEADER'S SIGNATURE 4%_ /C %’Wg
-




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME [DATE

¢ X

BV Stndag Jﬂ[&ld'"{ e Cenfyor 5

1STATION NAME NAV DATUM LATITUDE LDNGITUDE.

Db 22 11822 -((7.349 K4

SAMPLE IDENTIFICATION TIME s'%r:n ?jsl'l’ﬁ) TIME FINISHED (AT SITE) \’;(_T GRAB SAMPLE TIME \n::(;
| 7 3 .
50 . 2Z35 :
Il‘-'lEI..l:i TEAM

Fe(Om

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.) | « 5 5,4 o T i ortaT

sdﬂ’\/"/) lr‘ih« /6{’,04 CC‘!JM -‘_,,emf:/[(}ﬂi:—

O HYDROGEN
ODOR  SULFIDE O MusTy O SEWAGE O AMMONIA [0 GASOLINE O oTHER
[ soap OlcHLoRNe B NONE
3] ¥
5 COLOR [ YELLOW [0 GREEN O BLUE /@HOWN O BLACK O OTHER
i
& O GRAY 0 wHITE O COLORLESS -
; NG O TRASH OR O oL AND [J orRGANIC P{[{ Jd
5 MATERI DEBRIS GREASE MATERIAL O scum sSUDS [J OTHER
= [ OBJECTS
g (DESCRIBE)
] O some
; TURBIDI" [J HEAVY CLOUDINESS, OPAQUE /MLOUDY CLOUDINESS  [J NONE
WATER QUALITY APPEARANCE COMMENTS:

|EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

::EngREMENTS: surface pH q' ST?EMPEFMTUHE(“G) 22 ) L‘g CONDUC}’L&;\: L'LS‘-ZO Do, Z ‘ gg

I
IFIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle G J/ TEMP (“CJ‘ZZ'LIG CONDUCTIVITY (uS/cm) qudf Do Z l gg

bottom pH ?‘ S_Q TEMP (°C) 22 2 , CONDUCTIVITY (uS/cm) L/I C‘g 0O, }gf Kﬁ

|SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

™= 2.3.4 sife s 7 B o o lame
Dﬁﬂf axL Al el o sk dopped (
.751600/( aac hor Toae Gu/ﬂ\ o’

~ {1 ¢ Meen re e

& L z 7 Ve WS/ A Z "
TEAM LEADER'S susnnune% /( / ‘/%é%‘
— = —




[\ SO TGTIONS B WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE PROJECT MANAGER RECORDER
VeSewse | ol Dpvelendver | £c
NAV DATUM " LA

(07 2511890 ~1171.3414¥
|SAMPLE IDENTIFICATION TIME STARTED ({\J‘fn'E) TIME FINISHED (AT SITE) GRAB SAMPLE TIME
VA 229

[FiECO TEAM

Ee(Dm

|METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.) W\b o l;\oP E 5’\1\/0’“9~

ook, Samy Witk Co drvdy . femp 2 76‘*“‘

O HYDROGEN
ODOR  SULFIDE O MusTY [0 SEWAGE O AMMONIA [0 GASOLINE O oTHER
[ soap [0 CHLORINE jﬁouz
g 7
z
2 COLOR [ YELLOW O GREEN O BLUE /K@tOWN O BLAck 0O oTHER
i
g 0 GRAY O WHITE ] COLORLESS
;. NG O TRASH OR O oiL AND O oRGANIC /gfu
5 MATERI DEBRIS GREASE MATERIAL O scum F{SU S O OTHER
g [ OBJECTS
g (DESCRIBE)
o O soME
g TURBIDI [J HEAVY CLOUDINESS, OPAQUE MLDUDY CLOUDINESS (] NONE
WATER QUALITY APPEARANCE COMMENTS:

|EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

:;EngFlEMENTS: surlace pH l 'O! ZTEMFEHATURE (°e) 2 \ = g— 4 CONDUC{m le 1? DO, ) l - OO Wﬁl C
==

IFlELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle pH E! L 2 I TEMP (°C) Z‘ . gzconnuenwwws&m Ll 2 fr’ q ite} ” ‘ 0/ ’%S{ N
bottorn pH l - O 3 TEMP (=0)Q[ ~O Z CONDUCTIVITY (uS/em) L/ 2?/ DO K 0 ykj/é

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NEC SARY)

defh=¢,i & moleed & s ife of e
PN (BOXL m ey ootz

rd ) - =
= 7
TEAM LEADER'S SIGNATURE %{,, //yr /;/,(féﬁ_[’
> I’ —




WEST
—_— TN, WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE ] ' — |PROJECT MANAGER ﬁEco'_nb—E—
7L Send e t"-”(o {d’} ve Fea[ve (743

0% fw 23 (195 TI.34(97

SAMPLE IDENTIFICATION TIME STARTED (AT SITE) TIME FINISHED (AT SITE) GRAB SAMPLE TIME

(225 1226

|FiECO TEAM

Fe (DM

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATUHE ETC) /(’@2, e Pgm (7\-\
est b+ G»(&M{Z.JJ-@M id ﬂ/l th L0 ¢ bsedo
T4 12

[J HYDROGEN

ODOR  SULFIDE /&M/USTY [ SEWAGE O ammoniA -+ 0 GASOLINE O oTHER
O soap [ CHLORINE O NONE

COLOR [ YELLOW 0O GREEN O BLUE /?ﬁown O BLACK O oTHER
O GRAY O WHITE 0 COLORLESS

NG [J TRASH OR O oL AND [0 ORGANIC

(DESGRIBE)

MATERI DEBRIS GREASE MATERIAL O scum /b'sugg (}(GTHEHA(’;EE C ('Jz
0 oBJECTS

0O soME

TURBIDI' [J HEAVY CLOUDINESS, OPAQUE ﬁwuw CLOUDINESS  [J NONE
WATER QUALITY APPEARANCE COMMENTS:

WATER QUALITY APPEARANCE

A

Z

|EROSION AND VEG(I‘ATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

'Glta{ odor P My ALA. ijae Laenvde  cperatoc
strs uvpe 5Cc£’fM{ vatee

FIELD : 5 Y
|MEASUREMENTS: surface pH C{.lZTEMPEHATUHE(’c) 2 \ 2 counuca\;m LI 52@ Do { 2 Iq

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

midde PHﬁ_' ‘/ TEMP (°C) 2[67 CONDUCTIVITY (S/cm) L(ggg‘ Do { 2. gig—'

bottorn pH d, ,O g TEMP (°C) Zlqg CONDUCTIVITY (S/em) L{ ;60 0o // ‘?’F

[SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
X e G P
'Dem\\,zadk(' Ste "}D (o Kot an a?"f’do
mo{uruzi \&/k EG\AQAAQQ o b

P f
;‘;{{5;600/“’ Sapand et e yore o

}’I - IA«’ il i )
TEAM LEADER'S SIGNATURE M / %W'
b o




[ "\ /CGIUTIONS B WATER QUALITY FIELD DATA LOG

IPROJECT/SURVEY NAME DATE ] PROJECT MANAGER RECORDER

L Xiroep j /{O /O 1 ﬂQgU/e Reafve Tox

STATION NAME y NAV DATUM * LATITUDE LONGITUDE
109

: ~1(7.34908
Eﬁmn TIME STARTED (AT SITE) n%%:}(T:lﬂﬂ; [ X GRAB SL}PLZTIME g g' Li
(209 |24

FIELD TEAM

Ee(Om

|METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.) (., "2 CriTre N2 {,-

s\m-«q -1k WW) few wvdo. teany 2 700F

O HYDROGEN
ODOR  SULFIDE O musTy O SEWAGE O AvMONIA [0 GASOLINE O OTHER
O soap CICHLORINE  [ZKNONE
8 7
5 COLOR [ YELLOW O GREEN 0O BLUE /%Howw O BLACK O OTHER
i
s O GRAY 0 WHITE [ COLORALESS
; NG O TRASH OR O oIL AND 0O oRGANIC _ggu
= MATERI DEBRIS GREASE MATERIAL O scum 7;@ S O oTHER
§ 0 oBJECTS
g (DESCRIBE)
‘.'_-' 0O soMe
g TURBIDI" [J HEAVY CLOUDINESS, OPAQUE ﬂ/ct.ounv CLOUDINESS [ NONE

WATER QUALITY APPEARANCE COMMENTS!

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

lFﬂig:gUREMENTS: surface pH § ‘—{Z TEMPERATURE (°c) l- % O CONDUCIII;:::; L{ 2 gt.S- DO )(——{ = 2 7—

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

middle pH q ' (0 j TEMP (°C) '/‘,\ L\g CONDUGTIVITY (uS/cm) Lk Z'} 3/ DO l@ . Ct L{
bottom pH &'}9 TEMP (°C) ?—\’5; CONDUCTIVITY (uS/em) “I Z% ? DO, (e ‘3 7’

|SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Je/fu; 2.9 £ el o sk | d et bocig o

AL 0 doure
JSLwE00XT PO[Geld Mo uremtats
e (1 betvetn 2 aecatoes, = 2051
s nn dad d,.\_cy( 30 A1 dn""""’ Gi/l_d))‘{’

&£ _//] e d 2 7 Z
TEAM LEADER'S smnnunsg%‘ /( /Mﬁé
= 7 Fd




WATER QUALITY FIELD DATA LOG

PROJECT/ISURVEY HAME DATE i TPROJEGT MANAGER HECKRI)_E_ER
UL Cevsenapt L0 -0 . Pon Lo N
STATION NAME “IwAV OATUM LATITUDE LONGITUDE
R . fx . ~ o
LOA N RNy A N - 35S
iSAMPLE IDENTIFFCATION TIME STARYED (AT SITE) TIME FIRISHED (AT SITE) GRAB SAMPLE TIME
(225 \930

|FIECOTE A

L. Cawmpagina, U Setuot\tg

IMETEGROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)
Sv*f*WE.( o ALouCAS Utemdh 1-9 Zovn 1 o

[ HYDROGEN

ODOR  SULFIDE 3 MusTY 3 SEWAGE O ammonia [ GASCLINE 2 OTHER
o O s0AP CloHorine  TSaone
2 g
g COLOR O] vELLOW O GREEN O BLuUE )ﬁanoww O BLACK [ ovHER
o
& O gRay FIwHITE £ COLORLESS
; NG R’TRASH oR T olL anp {1 cRGANIC
5 MATERE DEBRIS GREASE MATERIAL O scum Fsups 3 OTHER
S [ oBECTS .
§ {DESCRIBE) el
M P [ soME
g FURBIDT O HEAVY CLOUDINESS, OPAQUE \?_!A(;s.ounv CLOUDINESS [ NONE

WATER QUALITY APPEARANCE COMMENTS:

ekt ol,e,\;o\\\ PN, SRRV :,m‘zs 2
ik

Sowve feegl e GAAeAr A TAWL S LR N Y (-'}\,?, ’\7\’;&' ov Tlesakelrla .

{EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE |N VEGETATION CONDITION}

FIELD

[MEASUREMENTS: surtace o B\ Drewperatune oy 2 - TRy CGNQUC{:I:E:) BRYL g (o et

FIELD MEASUREMENTS CONTINUED (iF DEPTH >2 FT)

iniddio pH BAS TEMP (°C) 2134 GCONDUCTIVITY (pS/em) B3 Do, LAS
bottom o N TEMp oy €0 0% conpuctviry {uStem) ==y 0o, 530

o Dophin g HOn Wi e @ang eSS

2 SE 556

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEM AT EACH SITE VISiT A_ND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
(S . e oAy Fooirev Wnoan CoOvE
U(_,"\ (‘/1( . V\D‘\"GV{A o s X, WGt o e e ety orll a\ C

. < -
TEAM LEADER'S SIGNATURE /‘J’}\MGQM
N—_




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE PROJECT MARAGER RECCRDER
. R - ik : ;
BVL Sewooc \-t0-04 D). P G i O
STATION NAME NAY DATUM LATITUDE LONGITUDE
b A 3 . et
O 23 1R S U= 254357
SAMPLE JDENTIFICATION TIME STARTED (AT SITE) THAE FINISHED (AT SITE) GRAB SAMPLE THIE
i i 2
233 Vo 25

FIELD TEAM

L. CW?AC)V\C’» ’J Seroliée

METEOROLOGICAL CHARACTERISTICS (DESGRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

Smma B CASCAS UL P frov b

[J HYDROGEN
CDOR  SULFIDE O musTy £ sewace I3 AMMONEA [ GASOLINE [ OTHER
O soar L3 CHLORINE \ﬁNONE
5
é COLCOR [ YELLOW O GReEN OsLuge >.‘;"3 BROWN [0 BLACK O oTHER
i
a ] crar ) whirs [l COLORLESS
ﬁ NG [J TRASH OR Do anp [JorGanic
5 MATERI DESRIS GREASE MATERIAL [l scum O suns [J OTHER
o [ oBJECTS
g {DESCRIBE) e .-
b 1] SOME
; TURBIDN [ HEAVY CLOUDINESS, OPAQUE W?ZCLOUDY CLOUBINESS {7 noNE
WATER QUALITY APPEARANCE COMMENTS: ] )
M Ty icsker, cact See. Hre bothomn

EROSION AND VEGETATION {DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATIGN CONDITION)
NN

FIELD

. ) CONDUCTIMITY
MEASUREMENTS: surtace on 8.4 | remeerarure e D\ 08 wweem A T o B O

FIELD MEASUREMENTS CONTINUELD (IF DEPTH »2 FT)

middle pH g -l—i'& TEMP {°C) <;\ : b:; CONDUGTIVITY (uSfem) Eﬁ L-}b Do %2 ‘
- ~ R . _)‘5 i
bottom pH x ("l' et TEMP {°C) r:';\ -S—L'\ CONDUCTIVITY (uSfern) i 'D—O 0o (& !

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
2'3" bt ~ Marovd 4o sHE ‘ 3 Lo
R o i ecimenes (g o)
Vex 5506

Z 3
e T 7
TEAM LEADER'S SIGNATURE ‘4“’(’ Q(\M—’,V Q./LAJ
N -

e



W/ S OLUTIONS B

WATER QUALITY FIELD DATA LOG
rPRTJECTISUﬁVEV NAME DATE PROJECT MANAGER RECORDER
BVL S e -1 o- 0 DL EerBe v AN
STATION NAME NAV DATUM LATITUDE LONGITUDE
tobd 22 o EAD% {Fr. 2505 0 o

SAMPLE IDENTIFICATIGN

TIAE STARTED (AT SITE}

4D

TIME FINISHED (AT STTE)

(2 e

GHRAB SAMPLE TIME

|FIELE TEAM

L. Ccuvw\\.waﬂv\c*] 3 Sehnoitie

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

Sonw =5 g o wass
'] HYDROGEN
ODOR  SULAIGE O musty [J sewace Ol anmcina [ GASQLINE {J oTHER
0 soar I3 CHLORINE \FISNONE
g
g COLOR ] YELLOW L} eREEN O BLue >ﬁ BHOWN EIBLACK 3 oTHER
B
& 3 GRay O white D coLoRLESS
: NG {J TRASH CR 0 oiLang 1 ORGANIG
5 MATER!I DEBRIS GREASE MATERIAL £1scum lsuns E}THEH
2 O osyecTs W
g (DESCRIBE)
= . 7 some
‘;‘ TURBIDN £3 HEAVY CLOUDINESS, OPAQUE ﬁ(moum' CLOUVBINESS [ NONE
WATER QUALITY APPEARANGCE COMMENTS:
LAy ey L) i j Ceat Dee itluen,

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATIGN CONDITION)

e et ey

FIELD

CONDUCTIVITY 2 £
MEASUREMENTS: surface \o

p}lg‘—%_-TEMPERATURE ro S JI% (et vo. - SAA

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

middle pH 8’2‘*_\ TEMP (°C)C9(9 - :): CONDUCTIVITY {(uSfem) \"‘ (';' 5 RO, g C.xﬁ__
bottormn pH 8 24 TEMP (°C) QD-Q?’ CONDUGTIVITY (uSfem) % 3 no 8- O“*

SAMPLING ACTIVITIES (DESCRIBE ALL AGTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDIFIONAL COMMENTS AS NECESSARY)

J FA" stia - Morxed Fo SUE
T ook el Ced R et e Y

NSES9 G

Vv B N T, U N CCVINL QR (@V\'\YCM \U?‘*”"“"J? OKG\.\

TEAM LEADER'S SIGNATURE

”ﬁ‘?(rﬁﬁoﬁkw\ i




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE PROJECT MANAGER RECORDER
BVl -C—(.wme}-c S o™ o R Be o AS
STATION NAME NAY DATUM LATITUDE LOKGITUDE
o e H i N ) e Y
o= 22, , IO r i PSRN
{SAMPLE IDENTIEICATION TINE STARTED (AT SITE) TIME FINISHED (AT SITE} GRAB SAMPLE TIME
250 (255
FELD TEAM

L Ca"'\f*-\ocw‘)l/\“ } nJ* S'C/\/usr"kgjﬁ«

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)
- R P L —— N
SWW“‘} VD Mb fa R 25 fraovm WS

O HYDROGEN
ODOR  SULFIDE {Imusty O sewaGE O ammonia - [3 GASOUNE Boruer
[} sonp [} CHLORINE %ONE
w 7
o .
s COLOR [ vELLOW LI GREEN Clsiue VQBROWN O sLack [ OTHER
<
w
> 0 Grav 3 wHiTE 3 COLORLESS
: NG O rrasr on O o avp '}l{oaswc
5 MATERI DEBRIS GREASE MATERIAL [ scum [ suos DY oTHEs
Z 1 o8JECTS P((C)Gw{ ( 9 R e s V- = WX (I Yo cC .\NMQ%B
e {DESCRIBE) - -~
I M some
g TURBIDN [ HEAVY CLOUDINESS, OPAQUE \fg-CLOUDY CLOUDINESS [ nONE
WATER QUALITY APPEARANCE COMMENTS!

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/CR CHANGE IN VEGETATION CONDITION}

FIELD . . CONDUCTIVITY gy T
MEASUREMENTS: surlace pH Y reveesatore ) A% {iisterm) e DO g0

FIELD MEASUREMENTS CONTINUED (IF DEPFH >2 FT)
' : { 20 oS 2. 7F |
middle o oy teue €0 2BV comuemary gusem 220> oG

bottorn pH K ?7 ] TEMP (°C) f‘) JO; CONDUCTIVITY (uSfem) @a,; (o7} g“;q

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISH' AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

k" plopis - Motoed Yo s
s “ Took. daphia ord @ MEStrerne s

VST 55

Moy S et g

7 7
TEAM LEADER'S SIGNATURE ;‘j:&(‘ RNDO /Q,{ N
TR = i




WATER QUALITY FIELD DATA LOG

PRGJECT/SURVEY RAME DATE PROJECT MANAGER RECORGER
d . -
2wl Sewee e }-o- O D Renbepo \jg
STATION NAME -1 NAV DATUM LATITUDE LCNGITUDE
~ : T e : i a9
Lo 23 A3 (1=.352L7%
{SAMPLE IDENTIFICATION TIME STARTED {AT 5I¥E) TIME FIRISHED (AT SITE) GRAB SAMPLE TIME
256 25%Q \30)

FIELD TEAN

L/. CLM«\PGC}W‘\) J Cd/\-ol\(/{’

METEOROLOGICAL CHARACTERISTICS {DESCRIBE RAINFALL, WIND, TEMPERATURE, EYC.)
. AR 2 e e
-gvv\mé‘ P D Cllaw A S bt ik DS \Y\(J\/\ WY

[} RYDROGEN

ODOH  SULFIDE U musty O sEwhase CIammonta (0 GASCLINE [0 oTHER
1 sonp L CHLORINE \QNONE
[17) 7
Q
=
é COLOR [ YELLOW [ GREEN O eLue y/enoww B BLack 1 orHER
<
w
& O arav [ whiTe [} COLORLESS
§ NG 03 1RASH OR [J o ano PLOAGANIC
5 MATER! DEBRIS GREASE MATERIAL '} scum risups [ oTHER
E M osJEcTs Skt i ds »% flottev- et 4)“"“9—
g {DESCRIBE) -
# [} SOME
g TURBIDY [T rIEAVY GLOUDINESS, OPAQUE %CLOUDY CLOUDINESS [ NoNE

WATER QUALITY APPEARANCE COMMENTS'

EROSION AND VEGETATION {DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD 7 . CONDUCTIVITY 23 ) i
MEASUREMENTS: surface pH & Y Femperatune ro) Ded- CO {pistemy 8% 0O Lo 44

FIELD MEASUREMENTS CONTINUED (IF BEPTH »2 FT}

g . 2 . 5 2
middle pH 8’427 TEMP 1°C) 2 N CONDUCTVITY (uSfem) _ — 8% 00___‘_9,,;?“:1,,,
- bl gy . [
bottorn pH g’—‘);' TEMP {°C) 9 \ qb CONDUCTIVITY (nSficm) %\%j falo] ‘Q‘L{)S

SAMPLING ACTEVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITICNAL COMMENTS AS NECESSARY)
" duren — Moo d Yo Sik
. —— e SRR g LY
2 — TR Aot ch P Q) e A

\[gj 550
%\1\\ CoTe e e Swodt Loawal

. § H -~
TEAM LEADER'S SIGNATURE ﬁ 7 LH'_\ W
X [

AL




— so;_u'nogqg WATER QUALITY FIELD DATA LOG

[PROIECT/SUAVEY NANE DaTE PROJECT MANAGER [RECGRDER

BVL Secoeae L (o o3\ [ Peinfimg o NN
STATION NAME [AV DATUM LATITODE LONGITUDE

o L= , . N
VO 6 25 95524 7 N (R DSOS 2
|SAMPLE IDENTIFICATION TIME STARTED (AT SFTE) TIME FINISHED (AT SITET GRABE SAMPLE TIHE
1205 {209

[FIELD TEAR

L Covmprgren, § Conailon

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

- 3 A e ~ i . N
NN i CK\CU(JLS ( ey G b I Q i, Bro
LI HYDROGEN
ODOR  SULFIDE O musty {J SEWAGE B amtnaoria [ GASOUINE L oTHER
O sonp Dconne S nong

wl 7o~
9 )
g COLOR [ vELLOW {3 GREEN [l pLue ?iﬂnoww 1 BLACK [ otHER
<L
w
a [3 GRAY O white U COLORLESS
I NG [} TRASH OR 3 O AND Ngqoranc
5 MAYERI DEBRIS GREASE MATERIAL I scum M sups JOTHER
<L
3 O oiceTs Flocd ook Gla e
g (DESCRIBE) ]
& [ sOME
‘;‘ TURBIDI (3 HEAVY CLOURINESS, OPAQUE \ﬁgmuov CLOUDINESS [ NONE

WATER QUALITY APPEARANCE COMMENTS: 5

dodk v LA v —fV\-”D Con R S ’vﬁ\\w\

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE ERCSION ANDIOR CHANGE IN VEGETATION CONDITION)

P BT SR

—— |

FIELD s . ~ CONBUGTIVITY - i S5
MEASUREMENTS: surface o 2,50 TEMPERATURE (7o) 20.00 (psremy BN noO\'“L)__I?_

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

i -
ickile pH €.29 TEMP (°C)<D\.qd‘ COMDUCTIVITY {jiSfcm) =0 Do A %
botiom B4 rewe (3 - B compucrviry psremy_ 2> 2 S0 00 R

SAMPLING ACTIVITEES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

; U’ d&"“h e Makpred fu ke

Towk AP owdh EEANY; NS
Wz owvd e\ {“’Cj .

O rode Y 3\1\4& ool DOLS (w\’()ln) ol ‘\U‘;\\t

- - ¢
TEAM LEADER'S SIGNATURE L 3

ot

»
F-3




«(}@
_ WATER QUALITY FIELD DATA LOG /
PROJ T.'SUFIVEY D_A":'E . P PROJECT MANAG! RECQORDGER
W f’/,/// //#( 4////0 / @/a%w M el
NAV DATUM Y ! LATITUDE LONGITUDE T

STATION NAMZJ# // 2 ib(%g

GRAB SAMPLE TiHE

SE— S 1617
y bt

m.qE Flmsheu AT ZE)
FIELGTEAM %

METEOACLOGICAL CHARACTERISTICS (DESCRIBE RAINFALEL, WIND, TEMPERATURE, ETG.)

g < )
wis oy weS o P pé

[J HYDROGEN
OBOR  SULFIDE USTY 0 SEWAGE 3 ammonIA O GASOLINE 0O oTHER
O soap [J CHLORINE [ NONE
w
2
g CcOLOR El vewLow )/rleﬁ'EEN O sLue }}aﬁowu O BLACK O otReER
L
& 3 GRay ] WHITE 0 COLORLESS
: NG L1 TRASH OR 21 oIL AND £ ORGANIC
'_:l MATER] DEBRIS GREASE MATERIAL [Jscum [ sups I OTHER
<1
2 O 0BJECTS /{/CJ{U@
= (DESCRIBE)
ui O some
g TURBIDI [} HEAVY CLOVDINESS, OPAGUE _ZTGL0uDY CLOUDINESS [ NONE
WATER QUALITY APPEARANGE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION})

st e SGGom

FIELD
MEASUREMENTS: surlace

COMDUCTIVITY
{tsremy

pHZ:éiZTEMPEHATURE(’c) ¢ Iél‘, E E — Sjﬁ 00 é/d/(j

FIELD MEASUREMENTS CONTINUED (§F DEPTH »2 FT)

7 9)5 TEMP (”C)q% [?3 el L conouetviry sremy . 4 7 S 3} 7/ DO %g/(j
pH < i 3 TEMP ("C)QL JZ 7( CONOUCTIVIEY {usfem) 5 gé ( /7 %{\g &

middle

botiom j3le]

SAMPLING ACTIVITIES (DESCRIBE ALL ACTJD?]S TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIOMAL COMMENTS AS NECESSARY)

A

.
&
o
Fwii [ \\
TEAM LEADER'S SIGNATURE /V/ Vi




WATER QUALITY FIELD DATA LOG

FRoIECT MEYLNAM; / /// DATE [/‘_ 7 /’0 7 PROJES(T)"-‘TN,"GE e REGORDER [/{(ﬁ?’ '.

rTATION NAME WAV DATUM LAT{TUDE LONGITUDE
3 Y AN A
. 3. )67 /17 35931
‘SAMPLE IDENTIFICATION TIkE STARTED (AT SITE} TIME FiINISHES {AT SITE) GRAB SAMPLE TIME

A ops/ I 3 <
A //%L

METEOQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, EMPERATURE, ETC.}
w7, 77
_
Lo/ (5 oS OE

FIELD TEAM

O KYDROGEN
OBOR  SULFIDE . usTY [ sewaGe O anstonia {7 GASOLINE 0 oTHER
1 s0ap [J CHLORINE 03 NONE
a4
g
S coLonr [ YELLOW ATGREEN 03 BLUE ErBrowN T3 BLACK 1 OTHER
<1
1]
& ] GRAY 0 wHITE 0 COLORLESS
: NG {1 TRASH OR CI o anp 1 ORGANIC
5 MATERI DEBRIS GREASE MATERIAL I3 scum I suns CloTHER
g [ 0BJECTS /{ /é ﬂ/(
g (DESCRIBE) d
o) 7 some
g TURBIDI" £ HEAVY GLOUDINESS, OPAQUE _,Qc/Loum' CLOUDINESS (] NONE
WATER GUALITY APPEARANCE COMMENTS:

EROSION AND VEG?ATION {DESCRIBE ANY VISUAL SIGNS OF SL!DE SLOPE EROSION AND/OR CHANGE N VEGETATION CONDITION)

flares /ﬂ/% -f//(ﬁﬂ 5(4 Soed

L
FIELD f@ 7 / CONDUCTIVITY ?, Z j Zf
MEASUREMENTS: surlace pH N TEMPERATURE ("¢) ¢ ﬂ (psemy als] -
FIELD MEASUREMENTS CO UED {IF DEPTH »2 FT} yﬁ /(f

) g 5¢c
middla pH 0 % TEMP (“C) dé‘“ ?/;t{( 5

_ T CONDUGTIVMITY (Stem)

07 % @ Bl4s g:
bottormn pH O TEMP {C) CONDUCTIVITY {uSicm) % ’g,,{gz

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EAGH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Wi, A o”

0}
ra

/7]

’L
TEAM LEADER'S SIGNATURE / 74_47 4(




L
WATER QUALITY FIELD DATA LOG
[FROJECT/SURVEY HAME DATE ] mﬁh—ums HRECORDER
Bt b ////5 é//w ) > (4 /{/F/ﬂ»d /%/ e
STATION RAME [WAV DATUM LATUBE M Q’ LENGAUDE
" . ’/". ./[
[0 D 117, 35557
SAMPLE IDENTIFICATION ] TIME STARTED (AT s; ¢ TIHE FiNlSHED (AT SHE / GRAB SAMPLE 2

|FEELO TEAN C ﬁ

A d

METEORCLOGICAL CHARACTERISTICS ?_CF{IBE RAINFALL, WIND, TEMPERATURE, ETC.}

G

Lﬁf{{U‘? -

oS AF

1 HYDROGEN
ODOR  SULFIDE /Q@Y F SEWAGE Clavonia £ GASOLINE O oTHER
150ap O CHLORINE F NONE
w
2
2 coLor Oveuow _:_Bﬁssw [ BLUE /EéROWN T aLack O orHER
o
w
o 3 sRAY LIWHITE O COLORLESS
: NG [ TRASH OR 1 Gl anp O orGaNIC
5 MATERE DEBRIS GREASE MATERIAL O scum %UDS 1 OTHER
5 03 oBJECTS
g (DESCRIBE}
= I soME
g TURBIDI" O3 HEAVY CLOUDINESS, OPAQUE CLOUDY CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS!

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SI.IDE SLOPE SAOSION ANDVOR CHANGE IN VEGETATION CONDITION)

(AT 5 Forer Sl

1
ﬁé o A0

FIELD MEASUREMENTS CONTINUED (tF DEPTH »2 FT)

FIELD
MEASUREMENTS:

CONBDUCTIVITY
[145:emy

VAR AYY

pH Aﬂi TEMP ("C)(-}jj- ? j CONDUCTIVITY (nSfem) __é_/__z%g_ bo. % | 7/
D“M TEMP (“C)waucwawmsmm) 3/ 7/ bo éfﬁ

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

o LT

surface

mitidie

bofton

R

TEAM LEADER'S SHGNATURE




. WATER QUALITY FIELD DATA LOG
?HOJE?UHVEYNAME DATE . PROJECT HANAGER j‘ RECGHDER/&/
e Lé/z o2y, D. e il
STATION RAME NAY DATUR LATITUDE B . - LONGITUDE
£ 25 1003 | 1) 374
SAMPLE IDENT!’F’ICATIDN TIME STARTEG (AT SITE) TIAE F!NISHE{J {AT SITE} GRAB SAMPLE TiIME
& s % //é( 14

)

METEOROLOGICAL CHARACTERISTIGCS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

bl A BST

{3 HYDROGEN
ODOR  SULFIDE /E\'Lﬁéw ) SEWAGE O ammoMA  E1 GASOUNE [0 oTHER
3 soar O CHLORME 5 NONE
w
g d
= COLOR L] YELLOW 0 GREEN JBLUE %oww O BLACK O orHER
<
w
e 1 GrAY O wHITE [} coLonLESS
;‘ NG [ TRASH OR O o anp O ORGANIC
5 MATERI DEBRIS GREASE MATERIAL £ 8CUM D suos B otHER
=3
3 O oBsECTS 4
g (DESCRIBE) MM&
& 0 some
g TURBIDI" {J HEAVY CLOUDINESS, OPAQUE m[w CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DI?! ANY VISUAL SIGNS OF SLIDE SLOPE EHOWNDIOE CHANGE IN VEGETATION CONDITION)

AL K7 B S Qo0

EIELD ' CONDUGTITY ‘ 27 %X
MEASUREMENTS! surface TEMPERATURE (°c} {tsem) oo {7 -
/

FIELD MEASUREMENTS CONTINUED (iF DEPTH >2 FT)

-
middie pH / 3 a TEMP (°C) / Q;zz CONDUCTIVITY (uSiom} 2 ‘g-(- é 7$
bottom pH d g: é TEMP (-G} 97 { / z CONDUCTIVITY (pSfom) ;__:C E é f o

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PHOVIDE ADDITIONAL COMMENTS AS NECESSARY)

Wﬂ@, 07( dgz/

R

i ﬂL N
TEAM LEADER'S SIGNATURE / '!/ ’—LJ\\
Vi Lo




T et WATER QUALITY FIELD DATA LOG
[PROJECT/SURVEY NAME DATE - FRGJECT MANAGER — RECORDER
,Z//(

T T P [ e [T ko Ty *
or 52 7197 [ ]17 5502

SAMPLE IPENTIFICATION TINSE STARTED (AT SITE} THAE FINISHED (AT SITE GRAB SAMPLE THAE

e o/ Q&:‘ ) 108 &
CC . /% 4 . gy e

METEOROLOGICAL CHARACTERISTICS (DESC?EE RAINFALL, WIND, TEMPERATURE, ETC.)

A7 ST

0 HYDROGEN

ODOR  SULFIDE Qf@v 3 sSEWAGE [JAMMONIA [ GASOLINE 0 oTHER
w 0 sone [} CHLORINE O NONE
g
o COLOR (3 vELLOW O GREEN Oetue /l}tﬁOWN Detack O otHEeR
4
W
a O gray 0 wHITE [ coLoRLESS
ﬁ NG 3 TRASE OR 03 o anp O orGANIC
S MATERI DEBRIS GREASE MATERIAL O scum /E@DS [ OTHER
3 03 oBJECTS
< (DESGRIBE)
a
o O soME
g TURBIDI" [J HEAVY GLOUDINESS, OPAQUE £LOUDY CLOUDINESS [ NONE

WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN. VEGETATION CONDITION)

/% (AN o R

FIELD f/‘? ‘ CONDUCTIVITY =9 * é 5
{MEASUREMENTS: surlace pr TEMPERATURE (*c) { d. {lsem L/ DO 7. P

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

micdle oH é/ ' / / TEMP (“C)Qyﬂ ‘ E } CONDUCTIVITY (pS/em) gﬁ gs/ [%e) é . ;/ 5”‘
bottom oH ’(d / 2 TEMP (°C) X éz E [ _conpucTviTy (usiem) 3417 é) DO, % 5/ {//

SAMPLING ACTIVITIES {DESCRIBE ALL ACTIONS TAKEN AT EAGH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

oG 70 57

TEAM LEADER'S SIGNATURE




Y
Z

—D

[

WATER QUALITY FIELD DATA LOG

)
ii:vf‘L &\\

[PROJECT/SURVEY NAMES ) 7 BATE - [FROJECT MARAGER RECORDER
a/(, ﬁéé /an ‘ //////0 7/ D e / {((74

ESTRTION NAME NAY DATUH LATITUDE LORGITUDE

) 6, 123 )73 [1535008

SAMPLE IDENTIFICATION TIME STARTED (AT SITE) T E FINISHED (AT SITE) GRAB SAMPLEJIME

FIELD TEANM

d7l/0 gX{ :
C. %@(4

METEOROLOGICAL CHARACTERESTICS {DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.}

¥ ey
Al oD

[J HYDROGEN
ODOR  SULFIDE D-MU/S;{ 0 SEWAGE B aaonia [0 GASOLINE {7} OTHER
0 50Ap [ CHLORINE [ nowe
g
z COLOR [ vettow 03 creen O BLUE ﬁoww [ aLack 3 OTHER
&
& O GRay 0 wHITE [} COLORLESS
: NG {J TRASH OR £ oI anND 3 ORGANIG
E MATER! DEBRIS GREASE MATERIAL [ sCUM O suns [ oTHER
= O OBJECTS / ﬂ/{'
g (DESCRIBE) /( &
= £ SOME
g TURBIDI [ HEAVY CLOUDINESS, OPAGUE _IHE OUDY CLOUDINESS [0 NONE
WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE £ROSION AND/OR GHANGE IN VEGETATION CONDITION)

@/59 (7 T 9{4 J e

FIELD %" 5/ CONDUCTIVITY g ?f 4 7
MEASUREMENTS: surlace pH /. TEMPERATURE (0} © 0. {isom / 00 Ao LV

FIELD MEASUREMENTS CONTINUED {IF DEPTH »2 £T)

il i’“_¢7 iz TEMP (°C)MUCTMW uStem) E/ ?D / oo %{ 3 3
botiom pH 7 ?é TEMP (C) “X)w 5’% COMBUCTIVITY {S/cim) ;D/ Z é 0o %3 5/

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Wy I 7F
Bss dclogy

B

il

—
TEAM LEADER'S SIGNATURE & s i 2
>

fy’

L.




WATER QUALITY FIELD DATA LOG

ZSOLUTIONS S

[FROJECT/SUAVET NAME DATE BROJECT MARAGER RECORDGER
Bl Sieye |t lpt 07 |TDI2 e | TR
STATION NAME 4 NAVDATUM CATIUDE (ONGIFUDE v
107 il 33 12072 | [1)-3YHCC
SAMPLE IDENTIFICATION THIE STARTED (AT SITE) TIME FINISHED (AT SHE) GRAB SAHPLE TIME
wid 7 3y ¥32 ~B-

FIELD T8AN

'/\ Mwauwa@Z "

METEQROLOGICAL CHARACTERISTICS {DESCRIBE RAINFALL, wu(n TEMPERATURE, £7C.)

£ HYDROGEN
ODOR  SULFIDE O MUSTY (.} SEWAGE Bl ammoNiA - {3 GASOLINE 3 oTHER
Dsoap L] CHLORINE NE P
8 &»/
E COLOR {J YELLOW [0 GREEN 0 BLUE ROWN T BLACK B OTHER
i
a 3 ray [ wHITE [J COLORLESS
§ NG O rtrasson O ow anp O orGANIG
5 MATER! DEBRIS GREASE MATERAL {3 sCUM M suns {J OTHER
g O 0BJECTS
g (DESCRIBE} -
u E/ O some
2 TURBIDI [} HEAVY CLOUDINESS, OPAQUE LOUDY CLOUDINESS [ NONE
WATER QUALITY ABPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF 5LIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION}

e
FIELD (,; - . CONDUG *«_«S . &
MEASUREMENTS: surface pH -~ &f TEMPERATURE (*c} E£! E- ( E C‘ v -{:;I;rm; i‘f 3 Do f Lf. L{‘E /&‘

FIELD MEASUREMENTS CONTINUED {IF DEPTH »2 FT)

rmicie pH TEMP (°C) CONDUCTIVITY (uSfem} oo,
battorn pH TEMP {°C) CONDUCTIVITY (uS/m} [ols}

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

) gt 07 [y |
[e Ccvm te f;A ﬂf,/im /7 ;A ';sz/ /::;5-4

j{«"w 2, p-c/ /4C7£‘ Lo ,Z»7

TEAM LEADER'S SIGNATURE

Do LA ﬁz;-..;//'c AP —fi
““7{/*"" /'&'f ((/JZL\ L«)o‘jévf(,{ 5 C} 3o i%%/zw




R \ S SOLUT!ONS

ETATION NAME NAV DATUM LATITUDE ! LONGRUDE

WATER QUALITY FIELD DATA LOG

= Ly

FRGJECT/SURVEY NAME DATE FROJECT r.wwe\g RECORDER
B i i - - 3
]5‘JLA- 5&!—«""‘1/6._., i/ gmd”f D? (-D, Z(‘:—{‘A‘A-/

jol %2 . i3525 | 117

297 r:y

|SARPLE TDERTIFIC ATION TIME STARYED (AT SITE) TIME FINISHED (AT SITE} GRAB SAMPLE TiME

By 'g ey L? e L’f ‘_,..—-

| GECEL3
Do 0= /2 - &

METEQROLOGICAL CHARACTERISTICS {DESCRIBE RAINFALL, WIND, IE{PEHATURE, ETC))

O HYDROGEN
ODOR  SULFIDE O3 musTy £ SEWAGE O avmontn [ GASOLINE O otrER
(J soap 3 CHLORINE ONE Yy
w
g Q{/
g COLOR [ YELLOW 3 GREEN OBLue ROWN £ BLack M oTHER
i
e 3 gRAY O WHITE (J cOLORLESS
f NG LI TRASH OR Do anp [} ORGANIC
5 MATERI DEBRIS GREASE MATERIAL O scum M sups [ OTHER
g [ o8IECTS
]
e (DESGRIBE) A
H [?// £ some
g TURBIDI" 5 HEAVY CLOUDINESS, DPAQUE CLOUDY CLOUDINESS 3 joNs
WATER QUALITY APPEARANGCE COMMENTS:
r .
_),./C?‘\,w-ﬂ"‘ i /u T é‘ “

EROSION AND VEGETATION (DESGRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD & £ e ONDUGTIVITY -
: oy i /éTEMPERATURE o Z Z 2 Hey Ex\iem} of éﬁzu‘s é .34 /‘\,—-‘F/L

MEASUREMENTS: suriace

middle pH TEMP (°C} CONDUCTIVITY {j1S/am} [Me)
bottom oH TEMP ("C) CONDUGTIVITY {uSfcm} [l)

FIELD MEASUREMENTS CONTINUED (iF DEPTH »2 FT)

SAMPLING ACTIVITIES (DESCRIBE Al ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

D‘«/”%’" s fiA | ‘ |
Wosdbod ybser v Deed om Al

E/ui AL/O-« P W SRS - ‘%/ y, /f./'-’“ L"’V/ éi-e'//-fc'/v"é l‘m ?(‘mc,-’ﬁ-//

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG Y
PROJECT/SURVEY NAME DATE FAGJECT MANAGER RECORDER
f? / p 1
BV‘L’ _S( L i W /( /4 f‘/}‘c’ Da‘.—wf—- A et i b | T e EF
STATION NAME NAV DATUM LATITUDE LONGITUDE
jos” M 3313733 |1}
SAMPLE IDENTIFICATION TIME STARTED {AT $ITE} TIME FINISHED (AT/SITE) GRAB SAMPLE TIME

FIELD TEAM — ? ) ’ e s ?’ SM A/@
,/2' ot () A on //P ; :“-" ‘P (

METEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPEHA?‘GHE. ETC.)

01:’(';’(‘ Cf_,')‘f - é/l:}[*\'f A ) {'_:j,('{(_: P e F /;:‘/U"L

D3 HYDROGEN
ODOR  SULFIDE T Musty [} SEWAG] O aMrsctaia - [ GASOUNE ] OTHER
3 soap O CHLORINE

w
g
g COLOR [ vELLow [} GREEN [J BLUE OWN [ BLACK { OTHER
<L
w
e 3 GRAY O wHITE [ COLORLESS
f NG [J TRASH OR O o anp [0 ORGANIC E/
5 MATERI DEBRIS GREASE MATERIAL SCUM 0 sups HER
<L .
= {J oBUECTS
S {DESCRIBE) Bond /:» £ e a ’]/ﬂ“’"}
= O some
g TURBIDI [ HEAVY CLOUDINESS, OPAQUE 8 cLouby CLOUDINESS ) NONE

WATER QUALITY APPEARANCE COMMENTS:

¥
o
% /u - [ Je /
; ;/4, A= 2l

7

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/GR CHANGE IN VEGETATION CONDITION)

FIELD . @ 3, CONDUCTIVITY e D ) /
MEASUREMENTS: surface o & b Crupernnrone e} Zﬁ 67 o 4,387 o0 F-H1 e Sl

FIELD MEASUREMENTS CONTINUED {IF DEPTH »2 FT}

middie pH TEMP {°C) CONDUCTIVITY {nSfem) BG
ollom pH TEMP (*C) CONMDUCTIVITY (LS/em) BG

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Ms;é’za (;(, ‘E- b A—c }(VI /Z) 5’;"“‘“‘;(" ;:S;tfy///tﬂﬂ/‘

po ot st Gooct Bt Py ol

TEAM LEADER'S SIGNATURE

//M/ C;ij,a Sy Ak

LGr\S;”tEJ.

* Rooy Velaceel ai 0830 fo 3217735 17-3453¢




‘

WATER QUALITY FIELD DATA LOG

R ShoNGE 2

‘Q‘){
AC.\) -

iPROJECTIS!.'F(\«'E\!' NAKE DATE FHOJECT MANAGER HECORDER
BUL- Sevzne- HApr 207~ D Releor
ISTATION HAWE - NAV DATURS LATITURE LCNGITUDE
o 5 i L . -
(>9 22,139 1L [17- 34039
SAMPLE IGENTIFICATION TIME STARTER (AT SITE) TIME FINISHED {AT SITE) GRAB SAMPLE TIME
— 3¢ Lif 2 AP

FIELD TEAM

DO/RR.

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WlND TEMPERATURE, ETG.)

Jonr © o\@xf, O S-S lets

[ HYDROGEN
ODOA  SULFIDE T wsTY O sEwWAGE O aMMONIA {3 GASOLINE 3 GTHER
O soap O cHLORINE OME
L
g
§ coLoR [ vELLOW [ GReen B awe i oW O BLACK 1 oTHER
i
N 0GRy O wHite O COLORLESS
: NG {1 THASH OR D ol AND Tl oRGANIC
5 MATERI DEBRIS GREASE MATERIAL 3 scum O sups RAOTHER
p:S 0 0BJECTS é} . é ]
<] N o e "
o (DESCRIBE) P A ?ﬂ I _‘a;jx-ﬁn =
i E/ 3 sOME 13w bil e
g TURBIDT {1 HEAVY CLOUDINESS, OPAGUE CLOUDY CLOUDINESS [ NONE ’
WATER QUALITY APPEARANCE COMMENTS:
o
Vo bty lost fem aduas s e Brown dorad

ERCSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE BN VEGETATION CONBITION)

FIELD ig 2 & convucTviTY .
MEASUREMENTS: surfae E é§ TEMPERATURE (%) Z;Z “ !‘;* s {psicmy f'p’fﬁuéo S ﬂ"‘y/(_

FEELD MEASULKENTS CONTINUED {IF DEPTH >2 FT}

middla ﬁ pH ? éb TEMP (°C) Zz ?cé CONDUCTIVITY (uSkun) Lt 335 "’\—S 00 S_\L{ 7

T

11—=§/(m

botiom FBU '.[ %" R Z' A ﬁ TEMP (°C) Z i ﬁ CONDUCTIVITY (uS/em) "’Z‘ 34¢ u\S Y Ay 2

sl
rd

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDEITIONAL COMMENTS AS NECESSARY)

Dpth= 5°3 [l

j’;,.u» // et Ae *[1_/‘._ ot % TZ - et Qe( ' ‘

/V'G’ Sl /ES /’\ 34,€ ww‘(’/ /1/‘; ¢ /(""J’ >¢’""’ f\ /,\

7 r— "
r\\

TEAM LEADER'S SIGNATURE




I AT AN, WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY HAME EATE PROUECT ISANAGER RECQRDER
. \ o ) ] . /\ ¢ e
Bui Scow Y ,/.ﬂ‘@f’ Zeo F D Qc.»w e e % s 3
STATION NAME i I-P-IWDJ\TUM ] LATMUDE LONGITUDE J
i - e T LI P f o PUF g ¢
o F 33 JIRG & (7. 3%cp'g
SAMPLE IDENTIFICATION TINE STARTED (AT SITE} TIHE FINISHED (AT SITE) GRAB SAMPLE TIME
P o - -
— L4 L )

FIELD TEAM

Do, Bl

METEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.) .

OUQ.-«-(&S‘/& 'g\/i,g) W;,,.c/,v / /ﬁv?z"

s e (—.fn-‘&

T

3 HYDROGEN
ODOR  SULFIDE 3 musTy [0 SEWAGE O apasonia [ GASOLINE O oTHER
0 soaP 3 CHLORINE ONE
w
g .
é cotar [ yeELLow O GRrEEN B sLue ROWN I BLACK [3 OTHER
i
o 0O GRAY O whiTe £ COLORLESS
: NG O TRASH OR O o anp O ORGANIC
5 . MATERI DESRIS GREASE MATERIAL T 50uM B sups W’E/H’A
g £J OBJECTS ) / ] .
a3 . .
c (DESCRIBE) et L ¢ v Liie ofs LA
e ‘ [ some 7
g TURBIDI T KEAVY CLOUDINESS. OPAQUE CLOUDY CLOUDINESS {3 NONE
WATER QUALITY APPEARANCE COMMENTS:
/ I PR O Lo A

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD

MEASUREMENTS: suriace pH ? gbf?wpsnmuae co A 18 CONDUCE:E::: % 252vS00 5 - 7‘—:’ ofy / £

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

rmiddle pH 2 : 2 5 TEMP {°C) .4)’!‘ H CONDUCTIVITY (pSfem) lf,;{«)f- LA, g 00 5 4 ¢ f“‘*ff//&.
bettom pH ?-z . %i TEMP {°C) 2’f /’ GOMDBGTIVITY [uSfom) Lf; 3;? g S no [:-‘ Lf :? J""‘}’n//é_,_

il
Bcr‘/”'f%:/ LR

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADBITIONAL COMMENTS AS NECESSARY)
D,/’/’&{‘ = 7 4{2” |
)ﬁ € e f? O 54 (D Z—U}:és Lo s ,/*s“fi-“_ﬁ /"“M‘(‘f‘“‘f L@_ﬂil
S6pa-te, /' e e L. o Logeute

No Do’ Fay

TEAM LEADER'S SIGNATURE
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WATER QUALITY FIELD DATA LOG

[PROJECTISURVEY HAME

DATE PROJECT HANAGER RECGRDER
—%\}L 6( LAl g G2 1 {xqp 0? ?Q»—« (_/\_x_f E?‘ Lﬁ‘
ETATION HAME _? I NAY DATIJM LATITUDE LONGITUDE
| O 32 139354 292005
SAMPLE IDENTIFICATION TIME STARTED {AT SITE} TIME FINISHED (AT SITE) GRAH SAMPLE TiME
— Zz s 75 S =

|FECOTEAR

Dewe e JRo e ol

e
METEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

My;/j/h] ﬂéﬂ;"’/‘-/ /ULV“* {_,wa"-w(' — /"3 1:-/&-&’[3

I HYDROGEN
ODOR  SULFIDE O Mmusty 3 SEWAGE O aumonta £ GASOLINE 0 oTHER
1] s04P 0 CHLORINE ONE
g i
cqc COoLOR [ vEwLow {3 GREEN OBLUE ROWN LBLACK O OTHER
i
a 1 GRAY O WHITE O COLORLESS
: NG 1 TRASH OR O oL anp O oRGAMC
5 MATERI DEBRIS GREASE MATERIAL %M ] 1 suos I oTHER
= £ OBJECTS G gines
g (DESCRIBE) -
w / [ sOME
; TURBIDI" £ HEAVY CLOUDINESS, DPAQUE CLOUDY CLOUGINESS ] NONE
W, QUALITY APPEARANGE COMMENTS:
e
) D kst T o /‘.,;,——*4' (f/

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EAOSION AND/OR CHANGE IN VEGETATION CONBITION)

e

m‘s

FIELD
MEASUREMENTS: surface

CONDUCTIVITY
(Hsem)

2 , - , j
pH éa"?ETEMPERATURE (6} }Q'v ?? C.. -‘1’ 311{ ___é : "7’2? £ /e{,,,

FIELD MEASUREMENTS GONTINUED (6F DEPTH »2 FT}
.a Z( : F a6 % . TR 4 g = My
middta M‘ {(:’L QHM TEMP (’C)MUCTNIW ——i 3/ ? i1 5o 4{? -~ Z é
Z ! ‘“ o " : P /
potor { 0";’1”“"" \/ sewe ¢0y_2C - 79 compuctny gusrem Lf! 377 t-’i_s Bo (;- Bl

SAMPLING ACTIVITIES {DESCRIBE ALL ACTIONS TAKEN AT EAGH SITE VISIT AND PROVIDE ADBDITIONAL COMMENTS AS NECESSARY)

Diptr =20 flor
SVe f;“j;/\- (;‘%9 el ,,.D{ i a./ ;4/1\/&
L% iy

TEAM LEADER'S SIGNATURE
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NIE,

W oturione] WATER QUALITY FIELD DATA LOG

&N
4/\31‘9{’ W
&

PROJECT/SURBVEY NAME DATE PROJECT MANAGER RECORDER
, - ; . i ) 7 - ! [
BYi Zweye | 1 foif oo | Dive Focdler| B i Flo
STATION NAME NAY DATUM ¥ LATIFUDE LONGITUDE /
) g ey BFR s - ey ,? -
[0 & 22. 7193/ %  |1)7 34795
SAMPLE IDENT!FICATION TIME STAATED (AT SITE) TIKME FINISHED (AT SITE) GRAB SAMPLE TRIE
;
éw S5 5 F oo J—
FIELD TEAM

‘—_D.&V‘»asw O i /% - Q {7

7 i

7 I
METEQROLOGICAL CHARACTERISTICS (DESCRIBE HAINFALL, WIND, TEMPERATURE, ETC.)

@LJ(,.('C, 6&5"/) ML .W,wf - / jﬁé/«)?[

e EO-:» }/;e/\; /[{:;'a’_ ';24 (“%)_rb ‘;(-f o1
¥

b
e 4

otor

s
f =t
O HYDROGEN YV - E/
ODOR  SULFIGE £ MusTY SEWAGE O avmoma [0 GASOLINE OTHERA
) (2 s0ar O CHLORINE 1 NONE 5/; 5‘!\/’ o f‘} & 7T
§ 7
g COLOR [ YELLOW {J GREEN [1BLus fIBrROWN OsLack O OTHER
<
jit3
a 3 GrAY 03 e I COLORLESS
: NG [3 TRASH OR 0 o1 aND ] ORGANIC
5 MATERI DEBRIS GREASE MATERIAL 3 scus CIsubs r_;,eﬁﬁER
< . y . -
=) [ oJECTS . 5 Vi ﬂ /[ ] )
s {DESCRIBE) Lir*’"};‘” /4}“"‘”’ e 18 o f §G/A-CL
il O soMe
g FURBIDT [0 HEAVY GLOUDINESS, OPAQUE 3 cLouoy CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:
Torbocl, Browin

ERQOSION AND VEGETATION {DESCRISE ANY VISUAL SHGNS OF SLIDE SLOPE EROSION AND/GR GHANGE IN VEGETATION CONDITION}

a.’?l
FIELD eF

2 -
: V2 &7 e CONDUCTIMITY 4 .. = /
MEASUREMENTS: surface iD ok 3 Z-Q TEMPERATURE (') E‘a . G57C wsem &7, Z.2 U §~c3 O e f

FIELD MEASUREMENTS CONTINUEDR {IF DEPTH »2 FT)

et

S ) . Ly S oy g - g )
batiom v g T rewp 10y 20 72 Conpucrvmr ysom_ 7y 392 S 0o 5~/ Zf J‘",”// Z

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY})

p:,fo'/‘i, 2.0 fx
/\/{) /f;“:?l‘ - ’D(",'-’*t‘/ & [j[!w—(;,
é&;mé- _&,wa // el Ao ‘;(\/\/) 7Z"7

TEAM LEADER'S SIGNATURE

T

middie . pH ;? ?é; e *fjt'/‘f-cououcrwtwmsmm) ‘f; 37 5 5 j'}l “‘““l/c-»- ‘

=5 Ao




TR oY WATER QUALITY FIELD DATA LOG {7
PROJECT/SURVEY NAME DAYE ] rF;-ROJECT MANAGEH HAECORDER
B\»”? 56 Lo Ol H A@.ﬂ/ 905&7’ /“ . ;z .-~L¢ A i F’D 2 C/j
STATION NAME NAVDATEGM LATITUDE mﬂ'UDE

SAMPLE IDENTIFICATION FIME STARTED (AT SITE) TIME FINISHED (AT SITE) GRAB SAMPLE TIME

14 752 T

o o ' !
[C Y — 23, (9579 | 113, 39506

FIELD TEAM

f) Otoen /R ? 4—)\

METEQROLOGICAL CHARACTERISTICS (DESCRIBE AAINFALL, WSND,H{EMPEHATURE, ETC.)

3 HYDROGEN
ODOR  SULFIDE 1 musTY (33 SEWAGE O animonis [ GASOLINE O OTHER

L1 soap H1 GHLORINE ONE
id
2 m«/
= CoLoR [ vELLOW O GREEN Dewve ROWN O BLACK O oTHER
<X
w
& [ GRAY 3 WHiTE £1 cOLORLESS
: NG O TRASH OR 3 Ot AND O OBGANIC
5 MATERI DESAIS GREASE MATERIAL 1 scum 1 suDs O OTHER
2 [J OBJECTS
o
P {DESCRIBE) e
= O some
g TURBIDF [ HEAVY CLOUDINESS, OPAQUE Crouny CLOUDINESS  (J NONE

WATER GUALITY APPEARANCE COMMENTS:
L
rom———— F i
. TRR T R S e ()

JEROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

FIELD CONDUCTIVTY RS Fane g
MEASUHEMENTS: surface pH 2? 72?TEMPERMUHE(c) ! Z Qc, {uiszem "'f, 278 ""‘éﬁ » ?3 G /ZM_

FIELD MEASUREMENTS GONTINUED (IF DEPTH »2 FT)

middle pH TEMP (°C) COMDUCTIVITY {:S/cm) [ple] -
Lottorn pH TEMP (*C) CONDUCTIVITY (JiS/em) [ol¢]

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VIiSIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY;

Wi} K}Zx L«,{?ﬁf..ru?_//ﬂ Dz e---"/h /4/V~(;

]

(pa./fﬂ}z R ‘:;/

TEAM LEADER'S SIGNATURE
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WATER QUALITY FIELD DATA LOG (p
PROJECT/SUHVEY NAME DATE PROJECT MANA ’mﬁ’j_
Bue Sweye| jla ooz Do 2Lodp Gl
STATION NANE 7 WAV DATUR LGNGITUDE
o3 33 1623 H?»S“-ffz?”
SAMPLE IDENTIFICATION THAE STARTED (AT STTE) FIIE FINISHED {A% SITE) GRAB SATPLE TIME
; J
_ 73 744 vt

FELD TE - ; :
/ :z;—.uvar‘ lé{fu}{f’\ //2/%? (%

METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEM?ER{[;HE, ETC.)

3 HYDROGEN
GDCR  SULFIDE O MusTY L1 sewag O ammona £ GASOLINE (1 OTHER
O soap ] CHLORINE ONE
Ll
2
g COLCR O YELLOW [ GREEN OsLue mﬂﬁ’;\;\: O BLACK [} OTHER
&
[+ - N
& [ aray O wHITE ] COLORALESS - st e,
o~ NG O TrASH OR I ol anD O oRGaANIC s AT A I S Y2 7Y/ (<
5 MATERI DEBRIS GREASE MATERIAL {1 scuMm I suns DTHER
s
3 O 0BJECTS . .
g {DESCRIBE) Gt ///5 cf e S
w m/ O soME
g TURBIDE [ HEAVY CLOUDINESS, OPAQUE LOUDY CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:
s 7
G et T /w./ é § C/

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/GR CHANGE IN VEGETATION CONDITION)

EIELD o © CONDUCTIVEW e Lf . /
MEASUREMENTS: surface pk 27 ("?TEMFERATURE ) ! -5 Gisrem) l’/. G235 o 3 i JL

FIELD MEASUREMENTS CONTINUED (iF DEPTH »2 FT)

middle pH TEMP (°C} CONDUYCTMITY {uSfcm) [Me]
bottom pH TEMP {°C} GONDUCTMITY (uS/em) BO

SAMPLING ACTIVITIES {DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL GOMMENTS AS NECESSARY}
/)uﬁ/é" =g Sl
&
f\//"’ /‘(.L . :5[-\ éaé,S('zW

/4/-91& < é/_f_'/”. 57‘:’»:/ ﬂu?}"; "{/w—/r
’W&' [ e & /Z:ﬁL‘ L5

TEAM LEADER'S SIGNATURE

."‘u:.e/
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e

556 f’%’fé L ey

WATER QUALITY FIELD DATA LOG

[FROE ST GRVET WA BATE : PR ARG RECOROER /
(\%UL f:.% %H. 4/ o ) ED oo Srecss| N ]i/QAL i

o 75 e | 25597

SAMPLE IDERTIFICATION TIME STARTED (A'I:.SZ] TIME FINISHED (AT S{TE) GRAD SAMPLE TIME
]

. 2’/0?47 e e 4

{METEORQLOGICAL CHAHACTE(R}IS‘HCS {DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)
-y D —
7E b 00 (4
W a5 jE

[ HYDROGEN
ODOR  SULFIDE MUSTY O sewaGE O aMMONIA - T GASOLINE O orHER
0 so0ap (J CHLORINE 1 NONE
i
g
2 coLoR O veELLOW O GREEN O BLyE /Bﬁown O BLagk 0 oTHER
&
= ] GRay O WHITE [ COLOALESS
g NG [3 TRASH OR 53 0L AND 3 ORGANIC
5 MATEH| DESHIS GFIEASE MATERIAL [ scum Jsuos 0 otHeER
e
> O oBJECTS
g (DESCRIBE) W/ Z
u U somE
g TURBIDF [ HEAVY CLOUDINESS, OPAQUE CLOUDY CLOUDINESS [ nNONE
WATER QUALITY APPEARANCE COMMENTS:

{EROSION AND VEGET&;QN (DESCRIBE ANY VISUAL SIGNS OF SLIOE SLOPE EROSION AND/OR CHANGE iN VEGETATION CONDITION)

/ «. 7 T S5 oas

A

FIELD
MEASUREMENTS: surface

5

. - o 7 ; / A
TEMPERATURE (°¢} (L. é’ , é CONDUC{L&; éjés e E /(/ (2 )%-7/ é

FIELD MEASUREMENTS CONTINUED (IF DEP

:
3

-~ g -
TEMP ) Z)J . ; CONDUCTIVITY (isSfom) g\} ég 00 5 - ZO

¢
middle pH :
/74 3 2MY o S|
bottorn pH . TEMP . CONDUCTIVETY {uSfem) .. ) -
A

z

7
SAMPLING: ACTIVITIES {DESCRIB; ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDI%L COMMENTS AS NECESSARY)

7 2 7 C/‘,‘(’ Y ééﬁ //

“
&»

e

.5
7

L Tl
TEAM LEADER'S SIGNATURE / {// ¢ +7 7 C,,.»




T

tten,

A

J o

{

P %U‘gﬂ/? pH

WATER QUALITY FIELD DATA LOG

4/9707

[NAV DATUM

PROJECT MAHAGER

rzé'/()”/r’féc,z

TIME STARTED {A& j TIME FINRSHED (A?"E
. /o 7 g
D, Vet
De et Miwe &
METEOROLOGICAL CHARACTER!STICS}DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

TS Ol ST
A

LONGITUDE

G /}_Z; < 4/35"
<

PRGJEGT/SURVEY ﬂAM(E/‘
ﬁv_c 1%
STATKOK NAME ’

|SANPLE IDENTIFIGATION

[FIECDFEAR

1 HYDROGEN
ODOR  SULFIDE ,EIM/USTY 0O sewAGE D ammonia [0 GASOLINE O oTHER
O soap [ CHLORINE 3 NONE
g ,
z COLOR O3 vELLOW £ creen OsLue . [eRowN O stack 0 OTHER
&
e 0 cRay QO whITe £] COLGRLESS
; NG O TRASH OR 3oL AND 1 ORGANIG
5 MATERL DEBRIS GREASE MATERIAL [ scum O suos O oTHER
3 O oBJECTS -
g (DESGRIBE} -~ /%7?? L
H O soMe
g TURBIDY (] HEAVY CLOUDINESS, DPAQUE /Eﬁouoir CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:

E([SyF(’IE EH?N AND/OR CHANGE'IN VéGETATION CONDITION)
g

/ Kf"f/a/d

EROSION AND VEGETATION (DESWE ANY VISUAL 5IGNS OF SLID

5{% wns 2

FIELD
IMEASUREMENTS: surface

CONDUCTIVITY
{nsem)

pH{ i-’ }/KF.EMPEHATURE (°¢) 2 a 0 é

2188 v 473
lFIELD MEASUREMENTS CONTINUED {IF DEPTH >2 FT) P A
K 0 [{ TEMP {°C) (a/dfﬂé CONDUCTIVITY {1Sicm) Qﬂ7y§ PO 4 (O
TEMP (’C)g:xé i / 5 CONDUCTIVITY {uS/em)

o pipte o] 75 55 ] 4 47

Ay
an}/@é?) W’i /Cq/ T ol (. 2o po—4F
UL F /««7 £

S

S

TEAM LEADER'S SIGNATURE
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Lo,

PRW%;RXY NANE )C f %} . [oATE

WATER QUALITY FIELD DATA LOG

9.7 j Breid

RECOHD;//& A

[STATICH NAWE rav DATUM LATITUDE ‘7( 1L.ONGITUDE
) D 22 )pf% | i Boke
SAMPLE IDENTIFICATION TIME, STARTED (AT SITE) [\ FIME F(NISHEZ‘I’ SITE) GRAB SAMPLE TIME
- 057 *
FIELD TEAM
. akher M
D, AT Mige. 1
[METEOROLOGICAL CHARACTERISTIC r}oﬁscmss RAINFALL, WIND, TEMPEHATURE ETC)
e, g4 / 5 (
-
[4/{,@ > A
3 HYDROGEN o
ODOR  SULFIDE _B’@w [} SEwAGE Dl aMMONIA 3 GASOLINE D oTHER
0 soAP CcHoRNE  ONOwE
)
3]
z
a2 COLOR [ vELLOW G GREEN O eLue ,E‘ﬁOWN Ol eLack D oTHER
2
x O gray 0 wHITE [ coLonLESS
; NG g TRASH OR D ol aND 0 orGanic
= MATER! DEBRIS GREASE MATERIAL I scuM {15008 0 OTHER
«
3 0 0BJECTS ,
b (DESCRIBE) ~ /(/’7 /L}(.
i [J SOME
£ TURBIDN [ HEAVY CLOUDINESS, OPAQUE ,Ea{ouuv CLOUDINESS [} NONE

WATER QUALITY APPEARANCE COMMENTS:

Vo ae )12(//0‘“/

%;ﬁ [ fond

[EROSION AND VEGETATION {ﬂESCR?NY VISUAL SIGNS OF SLIDE SLOPE ?OSi/ANDIOR CHANGE {N VEGETATION CONDITION)

FIELD

MEASUREMENTS: sarface

LTEMPERATUHE e} Q)L;L CONUUCT;\;E; 90 3 . ag_ g/ '>

middle

ottom

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

B Y F Y X

[114) 5' 5)(

[2]e] 3 . ?7 C((

oH y -/ [ TEMP (°C)O:(2j-'jﬂ CONDUCTIVITY (uSfom} z.;yé' g

A

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAK

A

//

AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

TEAM LEADER'S SIGNATURE

I F /ac/jm/
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WATER QUALITY FIELD PATA LOG

PROJECT/SURVEY ~[oARE PROJECT MANAGER JRECORGER
g Nq’//ﬁé l/ /¢ 7"/9//0 / EQ Q/ f,,,« 7

STATION HAME AV DATUM LATTEUDE ) LONGITUDE T
25 | 2069 | 117 35169
SAMPLE IDENTHF ATIOH/’,‘ TIME STARTED (AT 2 TIME FINISHED (AT SWE)/ GRAB SAMPLE T“]lE
4 i J6So &

[FIELD TEAM

D ewkrew Aliee 4 .

[METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAIN?LL, WIND, TEMPERATURE, ETC.

o o AT

[ HYOROGEN
ODOR  SULFIDE ~ J:!mv [) sewaGE O ammonia [ gasoune (3 oTHER
{1 s0ap [ CHLORINE CIMoNE
g
é COLOR ] yELLOW Ol GREEN [ ewe . /Bﬁw O sLack ] GTHER
o
& O GRay O wHITE ElcoLonLESS
; NG [J TRASH CR [J ow anD TJoRganic
5 MATERI CEBRIS GREASE MATERIAL 0O scum 3 sups O orHeR
g 3 0RJECTS
4 (DESCRIBE) - ,’(/!7/(-)6
b= [ sOME
; TURBIOI [J HEAVY CLOUDINESS, DPAQUE ALOUDY CLOUDINESS  [] NONE
WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETA‘I'IOVESCRIBE Al /VISUAL SIGNS OF SLIDE SLOPE ERCSION AND/OR CHANGE IN VEGETATION CONDITION}

¢

FIELD ‘)a : qg Q coNpucTviey 7 ¢ /)‘/ 7@
[MeASUREMENTS: surtace i , TEMPERATURE (%) .5 wsem AT AE? 0o .

FIELD MEASUREMENTS CONTINUED,(IF DEPTH >2 FT)

micdie

TEMP (’C]()%' S;? CONDBUGTIVITY (uSfom} 5‘27 % 00 5 i &'7
botiom oH 7(70 / TEMP (°C) &??Q éf CONDUGTIVITY (uSfem) “\77’ g 00 5:‘97

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Z» 5 //’/
|

B

L =
TEAM LEADER'S SIGNATURE / / {1 )
- J)
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WATER QUALITY FIELD DATALOG

[PAGIECTARURVEY NAME

Vi

STATION NAME s

5517/ 77

/ - oAt ’ [PROJECT MANAGER JRECGHDER
£ Ve Y907 D Wewtreeo e 4
¥ [NAV DATUM LATITUDE LORGITUDE

)17 K7

TIME STARTED (AT SITE)

[SAWPLE IDENT %F[CATION

TIME FINISHED {AT $ITE)

GHRAB SAMPLE TIHE

JdeS 7 -

FIELD TEAM

| D). j?wffr’z Lo

METEQCROLOGICAL CHARACTERISTﬁ {DE

AIBE RAINFALL, WIND, TEMPERATURE, ETC:

g f& VO

5 Al o) ?zj/ Vigo 7
N 2, : i . el -

/ 7 Jo O] WY OSESS  f)e

z

[0 HYDROGEN

ODOR | SULFIDE ,B‘(usw L] SEWAGE [ ammonia 0 GASOLINE O3 OTHER

O soap O3 CHLORINE O NONE
)
[&) .
z
g coLOR O veLLOW {3 GREEN O BLUE (Q’BﬁéWN O BLack {1 oTHER
i
I O Gray O wHITE [} COLORLESS
; NG ] THASH OR 0 ol AND O oRGaANIC
= MATERI DEBRIS GREASE MATERIAL 3 scum O sups O otHER
<
> 0 oBiECTS
s (DESCRIBE) . /{,k}/LJ(-
= ) SOME
g TURBIOI [ HEAVY CLOUBINESS, OPAQUE /Eﬁmum' CLOUDINESS ] nONE

WATER QUALITY APPEARANCE COMMENTS:

EROSION ANI VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE ERQSION AND/OR CHANGE IN VEGETATION CONDITION)

1.4

WA P o il

FIELD
{MEASUREMENTS: surface

pmﬁj/ TEMPERATURE (c) / 2 ? ({ SO gj 75’ e ’SB,S(/( 5 7¥

FIELD MEASUREMENTS CONTHN?(IF DEPTH »2 FT)

botton pH ’ /

/99
TEME (°C) / CONDUCTIVITY (pSfem})
TEMP (°C) / 2’ ? 7 CONDUCTIVITY (uS/em)

rakddle pH

N W 5 /¢
307%0 o S K] -

LI L |

Y P ¥
,
f

{SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

=z 20"

"
&

L

-,
[y
TEAM LEADER'S SIGNATURE v/ {

: ?\:/2/

yi




e

WATER QUALITY FIELD DATA L.OG

.
é
%

PROJECT/SURAYEY NAME[" TEATE i FROJ_E_Q_T MANAGER RECCORDER , 7
VO sk Z (e ;///32/0 / Q T&U@’&U ,/%//(/ 4,4
STATION NAME . HNAV DATUM LATITUDE LONGITUDE {
- 5% 1733 7 =S
//] Z?’ . ) ¢ / %
ISAMPLE {DEKRTIFICATKON TIME STARTED {AT SRE} TIME FINISHED (AT SITE} GRAB SAMPLE TIME’
i 02{) ﬁ Wi -
FIELD TEAM ] /( /{ . A
D whrew Mt 4.
METEQROLOGICAL CHARACTERISTICS DESCRIC_?}E RAINFALL, WIND, TEMPERATURE, ETC.)
vy ) -
75 (T
- ~
wiwS oS S L
O HYDROGEN
QQOR  SULFIDE /EIM/USTY 3 SEWAGE O avmoNiA -+ [J GASOLINE O OTHER
“ L3 s0ap O CHLORINE 0 NONE
%)
E cOLor [ YELLOW O GREEN O stue ,/EI@WN O BLAcK 0 OTHER
ﬁ .
a 0] GRaY I WHITE I COLORLESS
g NG [J TRASH OA O o anp O orGanic
E MATERI DEBRIS GREASE MATERIAL O scum 0 sups ] o3HER
- O 0oBJECTS y
g (DESCRIBE} 7o
u ['sOME
g TURBIDF [0 HEAVY CLOUDINESS, CPAQUE JcLouny (GLouDINESS 3 NONE
WATER QUALITY APPEARANCE COMMEN‘Tﬂ -
M5 & o AR
Wilee  fledpen
T

JEROSION AND VEGETATION (DESCHIBE ANY VISUAL SIGNS OF SLIDE SLOPE ERQSION AND/OR CHANGE IN VEGET&DN CONDITION)

Vecasad oo Vg Gtorr

FIELD 79{ /? é;/ CONBUCTIVITY ;ﬁ j]é ”4
MEASUREMENTS: sudace oH /- TEMPERATURE {°c) <' {utstem) T /e o0 X '

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT) )
79 /7 64 e A
middle pH - TEMP (7} - ONDUCTIVITY (uSfem) po__ -
pr 2 & 50 TEMP °C)_/ ér é 0? CONDUCTIVITY (uSfom) 5&? gﬁ 0o : ? ,g =]

bottom
SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

Z %/ 4/4/,-

A
/ / ;;'

B

My E

TEAM LEADER'S SIGNATURE

t .',/




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE / ! N PROJECT MANAGER RECORDER
s p g . 0 ; R B_e . . ' V“f‘k
e izl NG
-

STATION HAME HAV DATUM LATITUDE -7 ¢ -~ LONGITUDE - i H s 7

i R N ] g3 \

1O | SRS T :
SAMPLE IDENTIFICATION TIME STARTED (AT SITE) o Ti#4E FINISHED (AT SITE} GRAE SAMPLE TIME

FIELD TEAM

N snn etk

METEOROLOGICAL CHARACTERISTICS {DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

5 o W\ . \{;!\,\/\-«6\'5

[J HYDROGEN . .
ODOR  SULFIDE O musTy {1 SEWAGE O AMMONIA  F] GASOLINE )?J(OTHEH M\

W e\

O soap (3 cHLORINE 03 NONE
L
g
é COLOR (3 vELLow [ GREEN J BLUE 'E'}fginoww [ BLACK T omHeR
<
Lt
& Claray O write [} COLORLESS
: . NG LI TRASIH OR 8o anp [3 oRGamc
5 ' MATERI DEBRIS GREASE MATERIAL 3 scum [ suns }ﬁm,qgg Ay
=4 O opsseTs
g (DESCRIBE)
M ) 1 somE
g TURBIDIT I HEAVY CLOUDINESS. OPAOUE 8 crouny CLOUDINESS [ NONE

WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION}

L\:,M,,

FIELD g ; f CONDUGTIVITY - S/ . A
MEASUREMENTS: surlace pH gl L)TEMPERMURE\'“C) /47‘ (:'(( {ji5km} L/L]/g o0, § 4’«5§

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FT)

ricidia pH TEMP {"C} CONDUCTIVITY (uS/em) jale]

notlom pH TEMP (°C} CONDUCTIVITY (1:Sicm) DO

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
= - - . . P
(D(f/?ej\" ()n(‘g.‘&?’_ Uots 25 S \]-rfvw-\ 2 1 Ao A

[a¥) l b
&

e ohad
i !;yma»\'-:\x’ -\91"'“@ hesen

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG

[FROJECT/SUAVEY HARE GATE BROZECT MANAGEH RECOADER
%\jﬁf [/”!Z{Oj' YX ‘D—é’/f\(ﬂ‘fw CooCledin
STATION NAME- NAV DATUM LATITUDE LONGITUDE
107 SS NS A T, 3 0Y
SAMPLE IDENTIFICATION TIME STARTED (AT SR’E? TIME FINISHED (AT SiTE) GRAB SAMPLE TiME
RS O HO

SELD TEAM b . @M"‘i’b C . Q, Lm

METEQROLOGICAL CHAHACTEHISTICS (DEiCﬂIHE RAINFALL, WIND, TEMPERATURE, ETC.}

ey Lot puresfs .
3 HYDROGEN
ODOR  SULFIDE O MusTY 3 SEWAGE U1 amMMONIA - £ GASOLINE
{0 s0AP [J GHLORINE [] NONE
{H)
g
g COLOR [ YELLOW (1 creen O s )ﬁ\anoww O BLACK 3 oTHER
i
& 1 GRAY 0O wHITE 1 COLORLESS
: NG [ tRASH OR oL alp £ CRGANIC
5 MATERI DEBRIS GREASE MATERIAL 1 sCUM J suos ‘@,ﬁTHEH i
g [1 OBJECTS
g (DESCRIBE)
w O s0ME
g TUABIO" {J HEAVY CLOUDINESS, OPAQUE 0 cLouoy CLOUDINESS [ NONE
WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

[

FIELD 8 ; CONDUGTIVITY f f 4 - = f
MEASUREMENTS: surface pH § ‘(90 TEMPERATURE (%) 1‘6 . g L{ {187} L-I’ Z:S DO,,E!,i:{,gM

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

middle pH TEMP {°C) CONDUCTIVITY (uSfom) BO_ ..

bottom pH TEMP {C) CONDUCTIVITY (1:8fcm) lals)

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SETE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
é,ﬂwv-..ﬁ.. \‘)Ql\()* M\“M’ }
- 3’ Syt e (——-6 ech “\ﬂ
Y~ O\a;w‘\ Gy

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY HAME DATE c ? PQKT)MANAGER RECORDER
L+ v . ) Sy
BV / l / 0 . Q@Y\(waé C Chpes
STATION NAME HAY DATUM LATITUDE LONGRUGE
B “ ~ i F ey . )
(03 3% 1% e | [IE4 s
{SAMPLE IDENTIFICATION TIME STARTED (AT SiTE) TIME FINISHED (AT SITE) GHAB SAMPLE TIME
{FELD TEAN
\ —~ C“\ .
Y. e, ek
METEOROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETG.)
i
[J HYDROGEN LA } s
ODOR  SULFIDE O MusTY [ SEWAGE O aMMONIA T GASOLINE ;{GTHEH i ’\"(»-\A?S\e\}
A2 EAn Y
1 soap T CHLORINE [3 NONE

w

5}

= s

- COLOR [ vELLOW I GREEN Delve %Qnowm D Lack [JoTtHER

=

e O GRAY [ wHITE ] COLORLESS

ﬁ NG 3 TRASH OR I ol AND J ORGANIC

= MATERI DEBRIS GREASE MATERIAL [ scum 03 suUoSs Hother \Nare

7

g [} OBIECTS

g (DESCRIBE)

w ; O soME

g TURBID) t;{QEAW CLOUDINESS, OPAQUE O cLouny CLOUBINESS [ noNE

WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

HN S

FIELD

B . . ~ i - ™
MEASUREMENTS: surface pH g-‘%TEMPERATUHE (°c) 1 (f/\ ‘ %L"\ CONDUC?:I\;%;; q Z‘F’ LO g 3 ('}L‘\

FIELD MEASUREMENTS CONTINUED {IF DEPTH »2 ET)

middle p TEMP {°C) CONDUGTRATY {:S/em) Do

bottom pH TEMP {°C) CONDUCTIVITY (nSicm} Do,

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

O.5.L4 Vege, ey N T T o

T

TEAM LEADER'S SIGNATURE




oY

7. T T

' WATER QUALITY FIELD DATA LOG
PROJECT/SURVEY NAME DATE ) [PAGIECT MANAGER [RECORDEA
RV Hfrz ot D Rerlees | ¢ ot
STATION HAME NAV DATUR LATTUDE LONGITUDE

VT 34 el

SAMPLE IDEN}‘IFI;:ATIUN

TIME STARTED (AT SITE}

©%9%

TIME FINISHED (AT SITE)

of O

GRAS SANPLE TIME

FIELD TEAM

N goens | Gl

METEQROLOGICAL CHARACTERISTICS {DESCRIBE RAINFALL, WIND, TEMPERATURE ETC} :

Iverceslt Lo

O3 HYDROGEN .
ODOR  SULFIDE ) musTy [} sewadGe O avmonta L GASOLINE /ﬁ%mm W\;N"i/\m.;}
C1sonp 7 cHLOMING 0 NONE
[H]
g
S COLCR [ veLLOw O GREEN Cislue é)éqnowu CIetack Oonser
<
1]
a O gray I wiiTe {3 COLORLESS
i NG O 18A8H OR O oL anp ORGAMIC N
5 MATERI DEBRIS GREASE MATERIAL ?/rgcw £18uDs ] OTHER
< .
S {1 OBUECTS . L
g (DESCRIBE) N .,i;w b 1‘-"3
P / O some
< 4 - e
= TURBanb‘HgAW CLOUDINESS, OPAQUE 01 croupy CLOUDINESS [ NONE
WATER GUALITY APPEARANCE COMMENTS:
TAYSS R v\me\\

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION)

|

3

1) }/.83

FIELD ~ - CONDUCTIVITY | [
MEASUREMENTS: suface pH 3,1 0% TEMPERATURE {7c} [ z %Z % {usrom ”{Z é ‘

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

middle pH TEME (°C) CONDUCTIVITY (iStem) 0

bottom pH TEMP (°C) CONDUCTIVITY {iSiom) Do

SAMPLING ACTIVITIES (DESCRIBE ALE ACTEONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
C:Q“'\'? Q“l n \»v«v}

Deghn 0. 64y

e f‘t}\ O o

éM\NL

éem

TEAM LEADER'S SIGNATURE
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WATER QUALITY FIELD DATA LOG

i Js

3% |+ F3z

PHOJECT/SURVEY NAME DATE TPROJECT MANAGER ‘RECORDER
R VL Afizfot Dol C. Coy
) (=0 ';\B_g/{\_bc,%v G g
STATICN NAME NAV DATUM 1 LATITUDE LONGITUDE

HF 3y 5325

SAMPLE IDENTIFICATION

TIME STARTED (AT $iTE)

TIME FINISHED (AT SITE)

GRAB SAMPLE TIME

O +i0

o1y

FIELD TEAN

METEQROLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

O HYDROGEN
ODOR  SULFICE L musTY [l sewace O ammonta 0 GASOUNE )iomsn ;
Y PN

» [J soap O CHLORINE O3 NONE
g /
é coLor O YELLOW [0 GREEN [ BLuE D}ROWN O BLack O OTHER
o
a 3 GRAY 03 wHITE 1 coLonLess
: NG 3 TRASH OR O o anp ?’QRGANEC .
5 MATEHRI DEBRIS GREASE “MATERIAL ?%CUM O sups [J GTHER
5 {3 oBJECTS
g {DESCRIBE}
w . 0 somE
§ TunBiDJ\Q"HEAW CLOUDINESS, OPAQUE O croupy CLOUDINESS [ NONE

WATER QUALITY APPEARANCE COMMENTS:

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATIGN CONDITION)

‘V\‘ g

FIELD
MEASUREMENTS: surface

O e A 2 e o0 (5. 1Y

- i .
pH [g : b&rempenmus{src) ] }" i (:&

FIELD MEASUREMENTS CONTINUED (iF DEPTH »2 FT)

middle pH TEMP (°C) COMDUCTIVITY {iSicm) Do,

bottom pH TEMP {"C) CONDUCTIVITY {uSfom} DO

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)
v gt a0 e Ve
‘\\}’ff C}“w}‘g‘ § ‘AL) LE\J‘}E»L up Oszg'ml’\b\(t&%
’ Y m&e@; \D ) {""‘fﬁ‘l

6\' ¥ o
B g\,;) 31 \{

A %"\ \f“\}\/\g

TEAM LEADER'S SIGNATURE




W/ SOLUTIONS B

WATER QUALITY FIELD DATA LOG

Lo G

23 \Pp geo

SAMPLE IDENTIFICATION

TIME STARTED (AT SITE)

¢ges L

PROJECT/SURYEY NAME DATE TPROJECT MANAGER RECCHDER
[STATION HAME NAV DATUM LATFUDE LONGITUDE

PVF 2 18+

TIME FINISHED (AT SITE)

c“);»a«@

GRAB SAMPLE TIME

FIELD TEARS

METEORQLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

£} \-)"{x“" - \‘
\ Ol v . (}M“Cs" "
O HYDROGEN !
ODDR  SULFIDE O3 MusTY [T SEWAGE O AMMONIA [ GASOLINE }S@"HEH AR ‘;‘u‘l
51k vorne |
{1s0ap O CHLORINE [ NONE VN s e
§ F ‘f}
g COLOR { YELLOW [J GREEN Dage ?@ROWN DlaLack Y OTHER
s
w
& {J GRAY O write O3 COLORLESS
: NG {0 TRASH OR 0 ol anp 3 ORGANIC
5 MATERI DEBRIS GREASE MATERIAL [} scun O subs [J oTHER
= . _
g {3 oBJECTS M P
2 {DESCRIBE) \}‘*@d‘ﬁ \ 1 \E«éﬂ'\nﬁ
w o O some
g TURBIDI QQEAW CLOUDINESS, OPAQUE T cLounY CLOUDINESS 1 NONE

WATER QUALITY APPEARANCE COMMENTS:

if'\&i‘M\

VNN

EROSION AND VEGETATION (DESGRIBE ANY VISUAL SIGNS OF SLIDE SLOPE ERCSICN AND/OR CHANGE IN VEGETATION CONDITION)

FELD
MEASUREMENTS: surface

pH g?;i TEMPERATURE ("c) ZO‘ 3 Z

e 4563 00 631

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

midel pH ggg
bottom pH 53 qu

P : 7
TEMP £C)__ & 28\ CONDUCTIVITY (pSfem) L"iig eL

TEMp ¢g) 2 £ E 4 CONGUGTIVITY (uSlem) J'I 3 e

DO,,,,,Q: ‘/!g S

¢ 279

oo

Méf\f\ T

\’bfwﬁm '{;Q&’%” NN ﬁx\?’“kﬂﬁw,

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADBITIONAL COMMENTS AS NECESSARY)

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE J TPR: LJECT MANAGER RECORDER
L S vl
BV L l”'/ﬂ‘fL D RenCoand C . Clak
STATION NAME HAV DATURE LATITUDE LONGITUDE
[0 33 |3, B4S W 2. (4
[SATSPLE IDENTIFICATION TIHE STARTEL (AT SHE) TIME EINISHED (AT SHE) GRAB SAMPLE TIME i
6635 06HT

\}- Ot Ll

METEORQLOGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

AN S G/b“(jl"fﬁ

3 HYDROGEN f
OPGR  SULFIDE O wagTY [} SEWAGE O ammacmis D GASGLINE */ THER i\j\m \
PN
O soap O GHLORINE F NONE
il
9 7
g:: COoLOR O veLLow [J GREEN EleLUE }?QHOWN I BLACK 3 6THER
&
& L1 GRay O wHiTe Il COLORALESS
: NG [J TRASH OR 0 o1 AnD ?QRGANIC .
5 MATERI DEBRIS (GREASE ATERIAL ‘g@CUM 3 sups {1 OTHER
< ¢
o O CBJECTS o : .
< DESCRIS \ ooz -
g (DESCRIBE) ess Pee, VB4
ul 1 some
§ TURBIDI FAHEAVY CLOUDINESS, OPAQUE 3 cLouoy CLOUDINESS [ NONE
WATER GUALITY APPEARANCE COMMENTS:
N BTN \

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSIGN AND/OR CHANGE IN VEGETATION CONDITICH)

™ eve

FIELD ey - CANDUGTIVITY p : ; ""{
MEASUREMENTS: surface pH QJQO TEMPERATURE (°¢) O N {jtstem) L} SC} ’f- Do q’b

FIELD MEASUREMENTS CONTINUED (IF DEPTH »2 FT)

F e . : .
middte pH % %2 TEMP {°C) ZQ“‘ ?/g CONDUCTIVITY (pSem) ﬂ 30 Q 0o é’

&
noltom pH 3 : ‘37)“5 TEMP {°C) Zé’j%‘ CONDUCTIVITY {:S/om) [’/ 3 é f_ 0o i>° Io

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EAGH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

’ PN \C’\ FETN VAR ) .

1 C- ot L Y Wh v o Cemo 3™ e
N ﬁ\v{'\ (/\Q, L 8ymn .-\3 \DW " . ; -

4]

TEAM LEADER'S SIGNATURE




etin,

EN

L,

b S UTIONS R WATER QUALITY FIELD DATA LGG
lPROJECTfSURVEV NAME DATE FAGJECT MANAGER AECORDER
By (/6 D \eaM €. C\aih
STATION NAME NAV DATU ',r' t LATITUDE LONGITUDE
0% 2, % YF 4z NE 34 (4
SAMPLE IDENTIFCATION TIME STARTED {AT SITE} TIME FINISHED (AT SITE} GRAB SAMPLE THAE
~¢g 7 o
Ok Jeo 82+
FIELD TEAM
P
/ : ( -
Collebe I Ouens

METEQ\%)LQGICAL CHARACTERISTICS (DESCRIBE RAINFALL, WIND, TEMPERATURE, ETC.)

% 024{\‘\»4&\,\ (_,Lth_&

[ HYDROGEN ,
ODOR  SULFIDE O MusTy (0 sEwAGE O amvmonia - T GASOLINE }@men P\ g
O s0ap U CHLORINE DI NONE :

g

g COLOR [ veLLow [J GREEN O BLUE ﬁﬁaﬁown (3 Brack O OTHER

]

e £ GRAY [ WHITE 1 COLORLESS

: NG 1 TAASH OR 0O olL aNp O orGANIC

e MATERI GEBRIS GREASE MATERIAL O scum O suos }(c’)msn ﬁsz PAR

< .

E 0 0BECTS . .«

s (DESCAIBE) Yarbls

i - [ soMe

§ TURBHJI“ HEAVY CLOUDINESS, OPAGUE O cLoupy CLOUDINESS  [J NONE

WATERDQUALITY APPEARANCE COMMENTS:
AN RS \'-\-M..,A

JERCSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION}

FIELD " , . -
MEASUREMENTS: sudace pH q (7% TEMPERATURE {*c) ; O-‘ Z‘CJ CO“DUC‘{L\;,’;‘? L} ZU i‘ 00, g *7 C{

FIELD MEASUREMENTS CONTINUED (iF DEPTH >2 FT)

' VI ke Y . P .
ridgle pH aﬁ ( % TEMP (°C} é—-o i Nf-—(‘éC‘NDUCTIVITY(uS,’cm) l—t gU’% 2le} 6 --‘ﬁ’ S
bottom pH_‘?’ ‘CT_ b rewe e 7 0 - 7 Loowovomarvsem_H 3 ¢4 oL oY >

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE AQDITIONAL COMMENTS AS NECESSARY)
gx\’\r\ 2L \
Liler e iGT20%  Vosgh ol Glrovder

&

TEAM LEADER'S SIGNATURE




WATER QUALITY FIELD DATA LOG

PROJECT/SURVEY NAME DATE PACJECT IANAGER RECORDEA
\.:2\{ L. f B¢ - (\?;(wmw-: L
[STATION NAHE NAY DATUM } LATTUDE i LONGITUDE
o~ C—'( Y VI .
| O YR WF. 29, 010
SAMPLE IDENTIFICATION TIWE STARTED (AT SHE} TIME FINISHED (AT SHE) GRAB SAMPLE TIME
OG 74~ 37

D O o Clads

METEQROLOGICAL CHARACTERISTICS (DESCRIBE RARNFALL, WIND, TEMPERATURE, ETC.}

l Gl {~re 5— ¢ k{,x.«;nefL_‘S
1 HYDROGEN
ODOR  SULFIDE O Musty O sewage 03 ammonin O GASCLINE ?’\OTHER ﬁf} b B \ A {
1 5087 CICHLORINE  [INGNE o V‘r.b
17}
e .
= coLor 1 vELLow [ GREEN CsLug Zizﬁgnowm £ BLACK O oTHER
i
& 0 GRAY O wHITE [J COLORLESS
I NG 3 TRASH OR [0 oI AND '}%)?GANIC ;
5 MATERI DEBRIS GREASE MATERIAL I'KSCUM 15008 3 OTHER
E {J OBJECTS i ;
2 (DESORIBE) {e g SR (-@,g\ oy
= s [ soME )
g TURBIDI‘E‘QEAW GLOUDINESS, OPAQUE [ cLouny CLOUDINESS [ NONE \f i% \\3 - l\ L\‘ 4
WATER QUALITY APPEARANCE GOMMENTS:
“ Wk e ! :
>y BN ey Fl. Sl vy

EROSION AND VEGETATION (DESCRIBE ANY VISUAL SIGNS OF SLIDE SLOPE EROSION AND/OR CHANGE IN VEGETATION CONDITION})

M‘ ¢ e

FIELD

3 e ; . CONDUCTIMITY Ay
MEASUREMENTS: surface pH 5qg TEMPERATURE ('¢)__ 7 Q ) ig {usrem %C} \ Do, __,§ 5 “"‘3!{“

FIELD MEASUREMENTS CONTINUED (IF DEPTH >2 FF)
A oo » vy g2 ('.i' : Y
middle pH é’“ﬂ :IL TEMP G} C—‘)‘ g i CONDUCTIVITY {pS/cm} 3 {::) L Da,

- ooy T C . -z
bottom pH é téh,g TEMP (°C)£ 0% i CONDUCTIVITY {p:Sfom) 1 ch g DO,

SAMPLING ACTIVITIES (DESCRIBE ALL ACTIONS TAKEN AT EACH SITE VISIT AND PROVIDE ADDITIONAL COMMENTS AS NECESSARY)

\\\u@ W $-G | |
ltﬁ‘u%\g, (- )mﬁJ\ MYl O 2 )

. - f : g
\\mx\%& Aot e 6\‘;33'\&’&‘]3 Y N S R LS NN k“i

N N (AN o b She

TEAM LEADER'S SIGNATURE




DISSOLVED OXYGEN DATA SHEET

Merkel & Associates. e,

PROJECTISURVEY NAME: fz \‘Q !(L S‘\fp’\'a.. LM%Q L JDATE: I 8A'P PSO ;
’ i [ 4
TIME STARTED: 06 * 30,0@)\/; TIME FINISHED: Q 9 * a EAM
LATITUDE: LONGITUDE: PROJECT MANAGER: KEITH W. MERKEL
MONITORS: EL/E M(, { '
"0 pc
Station ID Station_Type Time mglliter %SAT PPT Cond Temp NTU Depth NOTES
BVO1 “b((, 7 “‘fg q' 3‘% ‘S “

BVO2 " 6"0 q‘a? ‘6 'O

BV03 " @'30 507/ ls-%

v 18.00/6.43 $.8

BV0S H 6'Sg 5&% ‘7»3

BV08 A q] ag 5’ Q;‘ 'M

BV07 ' 8 :% a 3‘0 lb'&

836345 8.4

BV09 1A




Merie‘l\il Associdtes, Ine.

DISSOLVED OXYGEN DATA SHEET

PRonE’_’;:'rié_‘yRyEY NAME:

Aloprt

e, 4 12 jo2

TiME S';rART_ED: Tive rinisten:_ OQDeD
m—ﬂmn_E:v LONGITUDE: PROJECT MANAGER: _KEITH W. MERKEL
ONITORS: A
Station)D__|station_Type Time mgiliter %SAT PPT Gond Temp Depth NOTES
101 Lagoon oog | 5.29
102 _|Lagoon Ve ¥ 1.21
1103 _- _|Lagoon 0400 { -7‘L
lot o |owsq 725
105 _{Lagoon o .82
1106 Top Lagoon O{030 l ,Lﬁ
106 Middie Lagoon @\
108 Boftom __|Lagoon %19
‘ 106 Average |Lagoon S 55
1107 Tdp Lagoon 0“35 ‘ G ‘ﬁl
107 Middle . |Lagoon ‘ 5.0
107 Bottom . |Lagoon z 'q 1
Lagoon 572\
Lagoor | SdS | (0.2}

51

108 Middle Lagoon

108 Bottom _|Lagoon b 439
108.Average |Lagooin 5 %
109Top |Lagoon owso | .57
108 Middle Lagoon a '%
108 Bottom _| 9.1%

108 Average |Lagoon

A2




Markél@ Aysociates. e,

DISSOLVED OXYGEN DATA SHEET

Ao ‘DA‘TE: 4 '//3 )/

PROJECTISURVEY NAME: Bueain \ IS
TIﬁE-.s‘fARTED: 0.5.9.) .

TivE FivisHeD: (RS

10A Average  |Lagoon

l;ATITUDE:" LONGITUDE: . PROJECT MANAGER: KEITH W. MERKEL
“MQNITORS:
§mtipn D Station Type ‘ Ti/."_‘i_ mg fiiter %SAT PPT Cond Temp NTU Depth NOTES
10A Top Lagoon m 6'32 3 A= é! d&P
10A Middlie Lagoon 2 '7'q
10A Bottom _ |Lagoon L. '5

541

o)

108 Top Lagoon
108 Middie __|Lagoon L 25
108 Bottom __[Lagoon 1%
108 Average _|Lagoon (ot
[10C Top Lagoon %w b ~h% )
10¢ Middle _|Lagoon S o
"|10G Bottom __|Lagoon S 2

10C Average  |L.agoon

|

54

B0

o4t

10D Top Lagosn

10D Middie |Lagaon Yo

10D Bottom __|Lagoon S D

10D Average  |Lagoon Ll 04

10ETop Lagosn 083% (b.40

10F Middle___|Lagoon Lo !5

10E Bottom__|Lagoon le- S

10E Average _|Lagoon .29

[10F Top Lagoon w% ll A_'

10F Middle __|Lagoon 5.1 ]

10F Bottom |Lagoon s '37

10F Average _|Lagoon 585

10G Top Lagoon w {bg

10G Middle __|Lagoon 5.25

10G Bottom__|Lagoon 5.02

106 Average _|Lagoon 5.2

r

—
-
[




Moerkel & Assi

jarats, dasc

DISSOLVED OXYGEN DATA SHEET

, PROJECTISURVEY NAME: 6\)% \l \‘v’*ﬁ WOQ(\

e \HAPRO7

TIME STARTED: l: b * ‘ >! )ﬂ lﬁ

TIME FINISHED: % I‘Q A H

MONITORS: M C/_r .
. vl

Station 1D __|Station_Type Time mgiliter %SAT PPT Cond Tem NTU Depth NOTES

BvO1 2hore 7 : 05 qlq(g) \ 6 \q

Bvoz v Q’-Iq 5 m !‘B 8]

BV03 s . a(ﬂ Uua“ ‘q 1;

BV04 Y “105 0‘50 tq .!

Bvos v 7.5) 5\0-7 i’?.?

BV0s v % .‘NQ 5‘3“ \MH

BVO7 te -I . 35 a\B‘ ‘g& :

Bv0s v 7 12b a& igo b

BV0g " B .-‘ 3 .

ceadina
o




cvneiates, Ing,

DISSOLVED OXYGEN DATA SHEET

PROJECTISURVEY NAME: m[ﬂ: VisTA ML

DATE! ’:_l‘l ! l’u’

TildE éﬁni‘eﬁsoglﬂ e nsveo: GBS

LATITUDE! LONGITUDE: PROJECT MANAGER: _KEITH W. MERKEL
MONITORS:

Station ID Sm Type Time mgllﬂ %SAT PPT Cond Temp NTU Depth NOTES
10A Top Lagoon -'ﬁr' 5 ~% ‘

10A Middie Lagoon 6‘ 9"

10A Bottom _ |Lagoon 5‘40

10A Average _ |Lagoon

5.715

110B Tap Lagoon wu "' 5’1
108 Middie Lagoon 1.3
10B Bottom __|Lagoon b 245 ‘
Lagoen 1.19 |
vgoon | OBVS |l S |
10C Middie Lagoon L. ‘
10C Bottom__|Lagoon . 4! ‘
10C Average _|L.agoon (.2}
10D Top Lagoon 0630 [1.)0
- [10D Middle _|Lagoon & ‘w ‘
10D Bottom _ |Lagoon (ﬂ N w
10D Average |Lagoon L2 ‘

0%3%

L9t

10ETop Lagoon

10E Middle __|Lagoon wQ?'

10E Bottom __|Lagoon .87 ‘

10E Average _|Lagoon ¢4 ‘

10F Top Lagoon ogHo | U bS ‘ 7, set = L5575
10F Middle _|Lagoon 5"%4 ‘

10F Bottom __|Lagoon ‘ S. Sk ‘

10F Average _|Lagoon ‘ } (’ .02 ‘ ‘

[ 0g4s |y .32

|
10G To Lagoon ‘ ‘
| [1015 - ]
10G Bottom _|Lagoon ‘ 6-7‘] ‘ ‘ ‘ ‘ ‘ ‘

410G Average |Lagoon

e .08

S B NN NN E—




Merkel:& Axsecintes, Jnc.

DISSOLVED OXYGEN DATA SHEET

FRQJECT];UR\(EYNAME: BuealA Visra _Lheconl

‘DATE: 4 / FJZ/D'I

TIME $TARTED: o4y

TIME FINISHED: 073(!

LATI JTUDE:

LONGITUDE: PROJECT MANAGER: KEITH W. MERKEL
Statien_Type Time milliter %8AT RPT Gond Temp NTU - Depth NOTES .

11 Lagioon 010% |528

102 |iagoon o1n%e |4.99

s Lagoon o8 %1%

104 Lagoon _ o4s | 1ol

105 __lLagbon 055 | T

10870 [Lagoon b3S 5.9

106.Middle |Lagoon s o

108 Bottom _[Lagoon . S-Hl

106 Average [Lagoon 5: q/

1407 Top Lagoon 0740 .27

107 Middle Lagoon

.9

107 Bottom __|Lagoon

.12

107 Average  |Lagoon le. L

lt0top |Lageon o01%0 | LIS

108 Middle _|Lagoon .43 )
108 Bottom _|Lagoon 5.99

108 Average _|Lagoon le.3le

1109 Top LM’ 0'131, b .M

109 Middle Lagoon

-0

108 Bottom __ [Lagoon

.98

109 Average {Lagoon

l:. OB




Merkel & Assoclates, in

DISSOLVED OXYGEN DATA SHEET

PROJECT/SURVEY NAME: &Qm& Vl&h LW

e \D APBNO7

‘ TIME STARTED: Qb OMM

TIME FINISHED 07 anM

yourons: _ MCF
Station ID Station_Type Time maglliter %SAT PPT Cond ?emp NTU Depth NOTES
ae_ (Shwce(to'3] | Yi3) .3
BV02 W "3 Qlig ‘q‘o
BV03 W . _E_QQ ‘6.%
Bvo4 Lid Ogg qom 14,
Bves 707 5o 1977
BV06 b 7 'w 7&!? !‘7-‘
BvVO7 ' (p"b“ 3 3% i 1905
 |ovos ' q@) 30““’ E&oﬁ

BV0S

U




DISSOLVED OXYGEN DATA SHEET

Merkél & Associates, Ing,

PROJECT/SURVEY NAME:

oare. 441507
TIME STARTED: 66[8 TIME FINISHED: 0565 _ ‘

LATITUDE! LONGITUDE: PROJECT MANAGER: _ KEITH W. MERKEL

Time mglliter %SAT ‘ PRT | Congd . Temp NTU Depth NOTES

Station_Type
e OBIB | dble 512 | \.84 | 338 | 1B 1.0  0.03
agoon der (0.4 | 1.89 245 188|384 | 255
ottoin__|Lagoon 421 (dele | 1.8 3.% |1822/9) |0 Te
10A Average _|Lagoon 46 .
lsoron |Lagoon o828 |S.35 B 170 (B30 1g1z | 1B ‘0.0‘/
1onmisde Jiagoon 529 s VT (30 118.8 [12.7 | 0.5
108 Bottom |y agoon 5.20 |531 |11 3w 1821 15,2 053
10B Average _|Lagoon S .78 ]

0223 |5.23 |ST.1 Vate | 3.01 | 1B.64| (.1 | 0.0

10C To) Lagoon
10C Middie _|Lagoon ) S-S lﬁ‘s ‘-hq 3.0 \8.00 08." 0.'3 ‘

10C Bottom___|Lagoon . b.?—"' 1.3 l.&™ 3.04 \%‘A 2.9 0.49 L
10C Aversge _[Lagoon <.

iopTop |Lagoon 083% (M0 1.2 | 1. | 3.08 1252 2.1 0,05
10D Middie __|Lagoon 2% 31 ligle | 3.0 1851 2.5 0.14‘
10D Bottom | agoon lo.20 |®3 |13 3.05 1231 — 0.1

10D Average _|Lagoon b-?)'é
eres  lowon | PB43 oS 739 165 | 9.09 19.23 w24 | 0.%

10E Middle _|Lagoon 3 |73 )b | 3.08 ‘ 9.27 @i!.7 0.2\
10E Bottom Lagoon ul41 —” lq \'he 3 ] '0 l°| .w 6".1 o.“'s
10E Average |Lagoon .51

10F Top Lagoon aB‘H Le.1% | LBS 11\ 2.% | 189 ‘ 2.2 | 2.01

o | 400 kB 1 et |01 1928 414 0.2
10F Bottom_{Lagoon js'qq (La(aﬁ 1. 70 [ %.10 lq,Z"'(Bb-B 0.0"‘
10F Average _|Lagoon ‘te.DL& ‘ ‘

woren |osen _ B55 d? |To 1 1710 3.5 1Bud 9.5 | 0.7
10G Middle __|Lagoon _ S lele 41.% 1.l 3.7 ‘ le'b;‘ IS .o D.Zq

146 Boom._agonn s.eZ @1 100302 | 1%.7 20,1 | 0.5

s e |ogom 592

| |

| | | |

| | | |

R




Merkel'® Assacigies, foe.

DISSOLVED OXYGEN DATA SHEET

PROJECT/SURVEY NAME:

TIME éTAEfED: ole 19

Accon)

‘DAT.E: ‘*_”5 Jot

Tme Finiskep: I 39}

LATITUBE: LONGITUDE: PROJECT MANAGER: _KEITH W. MERKEL
MONITORS: ‘
M Station_Type Time mighliter %SAT PPT Cond Temp __ NTU Dup‘thv NOTES
- Lagoen OL1B| .92 408 | 254 | 4. 1582 312 | 0.0d

102 .’LAM oWdD | 3.0 @I,‘.’; AR 49" !"‘-OI £1.0 o,0%

103 |Lagoen S 239 (35.2 | 2.9 | 4.l w2 |%0.! o004

108 tageon | O@IA | 44358 45 229 |4l | N GS.0 0.0d

105 Lagoon 7 5.7% Ll.o |[2.78 443 |13 (924 |003

108 Top _|tagoon JD'B") S. TS | 4Hu.? Jz.w 4,02 | 19.50| 418 0.0

1;B’Mlddle |Lagoon 5.2 "2‘2’ 2.11 (4.0 v'g.ﬁ %.' 0.2

106 Bottom _|Lagoon 5.85 (%% 2.7 |47 B0 |50.5 05695

106 Average _|Lagoon &1

107708 E o0 | a5 er.d | 2.24 [ doq (el 429 o

107 Middie __|Lagoon HO0b Yo, 4 (221 | Hod 9% (421 | 0.3%

107 Bottom _|Lagooh dop 454 (2.4 4.0l [14.49|421.0 | 0.5 ‘

107 Average |Lagoon 4.01 ‘

108 Tap |Lagoon o110 "‘-"4—! Ho 1 | 2.72 | 4e.% M.‘f‘} ‘I‘/.l/ Vub""f

108 Middle _|Lagoon \vu.m 4B (219 (4071 |19.4 518 Ole

1oy satem_|ssgeen 410 |4ul 7.8 401 1949|4671 | 055

108 Average _|Logoon 4.l |
Cwstes  lageen 0T Yio Hu:l (2.9 [dod 190 412 008

108 Middle _|Lagoon 422 |de> |7 227 1852 |11 025

108 Bottom _|Lagoon 41 |dtel (210 |29 1902  43.3 0,33

109 Averags |Lagoon 4 e




Merke!l & Associates, tac.

DISSOLVED OXYGEN DATA SHEET

TIME STARTED:

PROJECTISURVEY NAME: 6““& \I‘CJ‘b LA“m'\

e W0 APPNOT7

0l OOAM

TIME FlNISHED:u°7 .‘ &M

MONITORS: 4}‘\ L:r ‘

Station 1D __|Station_Type Time mgiliter %SAT PPT Cond “‘I:Sp NTU _ Depth NOTES
BVO1 SNJR &)"33 b" oq I(D |0

8voz ha 'is 3.4 0 \gu%

BVD3 u b“% goqg I&OL ,

Bvo4 ' 603 303‘ ‘ﬁ.!

BY0S \¢ 7.““ q‘ bo \_.108

Bvs “w |7 03“‘ 510 ol

Bvor - b .'5"’ as %q %a

Bvos \ b:(ﬂ a\b‘ ‘%3)

BVDS

%)




Mearkelod Associates. Ing,

DISSOLVED OXYGEN DATA SHEET

PROJECT/SURVEY NAME:

TME STARTED: (60D

‘nm'&: 4/\ e fo1

e Finistep: BB

LATITUDE:

LONGITUDE: PROJECT MANAGER; _KEITH W. MERKEL
MONITORS: '
|Station 1D Station_Type Time mgfiter %SAT ___PPT Temp NTU Depth NOTES
10A To) |Lageen ogco (4,18 (%].4 2.00 \-lag — 0.0
Lagoon B0l |[5.00 |55.8 | ).02 V194 | _— |0.22
e | OBVO TP 29 | 242 18,62 — 0.9
|Lagoon S 14 |
Lagoon Bl | LdS | To.o |19 802 | ~ |0.07
108 Middle _ [Lsgoon - oB% 4.91 A% | 1. Bl — |0.2%
10B Bottom __|Lagoon o819 |L.33 488 1.3 18,20 — |0.9%
10B Average _|Lagoon b "f )
10C To Lagoon %OQA 3798 |48 || To 1B ~ O.Dzl
10 Midele _|Lagoon o004 | 3.5 2%.4 b’l‘t" 1. — 0,22
10C Bottom __[Lagoon ‘ opis |4 oA 47 '5 \ e I 1-53 / o4
10C Average |Lagoon 3.87
wrop  lageen (BU B3 GO VN g4 |~ o006
10D Middte __|Lagoon 817 & '0‘/ 55,2 )10 12.41 o ,29
10D Bottom __|Lagoon 828 498 [54-5 VA 8.4 — ‘ °.565
10D Average _|Lagioon % o5 ‘
wetes  agon 089 | LAS (7,0 |\ 1B 185 |~ 0.5
10E Middie ___|Lagoon BHe |l as |7e.0 N0 19,51 / 0.2}
10E D Lagoon =2 a0 15 5 Y. U% 1551 ~ lo 55
‘105 Average |Lagoon & a3 ‘ ‘
10F Top Lagoon 0B b ke 2 1126 [l 180 ‘ ~ .09
10F Middle L agoon 0330 b 143 0.4 | 1.4 1%,5% ‘ L~ |0.82
10F Bottom Esm ot/ lQnZ‘f (% ,4 IN7x lb%‘ 7 o2
10F A\}gge_ |Lagoon & ‘43 ‘
oot |z 0834 (@A |U8.B V.07 3.07 1855~ 008
10G Middie___|Lagoon 0825 |l 12 e VA ‘ 3.17 | 18,63 ‘ 7~ ‘0. 25
osoton |uwen | 0P3€ [526 |44 \ WA (312 | 1852 — | 0.5D
10G Average _|Lagoon lei l ‘ ‘




DISSOLVED OXYGEN DATA SHEET

TME $TARTED: (0 B2

LACoN)

Tive FiniskED: T84

‘D‘ATE: 4/}14/ ,ID’I

|
I.;M'_Q‘IV‘UDE:‘ LONGITUDE: LROJECTMANAGER: KEITH W. MERKEL
MONITORS:
StationiD __|Station Type | Time | mpfifter | %SAT PET Cond Temp NTU Depth NOTES
101 Lagoon . 32 25 |24 . |2.% 4617|159 413 o-o
01 agoon | 035 |24 250 |20 | 4773 15,35 |37.8 o.0@
0 lagoon | O@4I 291 |41, |20 |4.70 | 15.50 42,7 0.09
|10 mgoon | 23 | 1.58 8l.7 |72.33 (4,32 |11.54 47.8 o.05
io_g liagoon. O |1.21 | .8 |2.27 4.32 | lL.e8 |47.2 ©°@
108Top . luagoon od Yoa H45:2| L. 4.7 1890 (4.4 |©.04
sué wacle | agoon o72) |41 |494.3 [ 2.26 e 1830 |48.4 |0.25
106 Bottom _|Lagoon 0712 |4oo ‘I;_‘g .9 4.i15 1281 ‘/’54(9 o4
106 Average |Lagoon Ao
i g |04 [ 42 473 2,24 4411899 29.) o.ou
wrusse liogomn [ OTID |46 41,3 225 44 |90 34,2 |e.53
107 Bottom _|Lagoon 018 4.20 (9@, (235 |44 3 2,1 | o9
107 Average _|Lagoon 4’77/
woton__|tagoon oo [4.200 (M2 (2,2 |4.15 |18 35.9 |©.06
s itiddle_|Lagoon ong 4.07 |496.0 1.2 |4de 1388 |%0.4 0.26
108 Bottom _|Lagoon Tlle 4.0 43«‘?‘2,.25 ".)(e 1282 23.1 o 41
108 Average |Lagoon 4, o : .
1087op __|Lagoon Ooe | Mo [teke.3 |2.2¢ (409 [B.AL |B.o o0
169 Middle _|Lagoon ‘D"IDZ @0 617 |2.24 (4R 1914 |81.5 O ke
wsmoton |iageon | 00 9,26 (582 (2,21 |4 194 77,1 0.3
109 Average _|Lagoon 83 ‘ ‘ v
|
] |
|




Merkel & Associares. e

DISSOLVED OXYGEN DATA SHEET

PROJECTISURVEY NAM

— Goeno Nista, Lasoon

‘bATE: \7A? &07

TIME STARTED: ob y m‘k ly&

TIME FINISHED: d 07 ;'a' g AM

orned

LATITUDE: LONGITUDE: PROJECT MANAGER: _KEITH W. MERKEL i
MONITORS: M (/T f
Station (D _ |Station Type Time maglliter %SAT PPT Cond amp " NTU Depth NOTES
o [SNOIL | (M o pomp @ stakien
B2 ¥ b S \7 \ 3.3 ) )
BV03 te u "aq \ & q
BV04 o b ‘A 8] !QJ}
AN K & .8
BV0S ot T 3@ .\
BY07 e w .‘55 ‘B-
BV08 te (p .'qq { %.q
o

BV09




Merkdl-& Assoviates, lic,

DISSOLVED OXYGEN DATA SHEET

PRoJECTISURVEY Name: PUERIA VISTR LAGCORX

‘DA‘TE: 4'"—'"’—'

TIME STARTED: 0725

TIME FINISHED: oaﬁ

LATITUDE: LONGITUDE: PROJECT MANAGER: _KEITH W. MERKEL
MONITORS:

Station ID___station Type Time myliter %SAT PRT Cond Temp NTU Depth NOTES
10ATop |uagoon 01% | 469 |SIp V88 2412 18,5 W44 0.1
oA Migdle _|Lagoon 51371 4.40 |48,V (2. 00 |2.4s) |IB3D |4,p |0.20
104 Bottom __|Lagopn onq 4.54 212 2.9 |$.38 200e /2.1 |O. ox|
10A Average _|Lagoon ) 4-‘5"" '

isres  lageon  |OTO1 |S5.B0 |4B VY Bde 1848 s 0.1
108 Middie __|Lagoon - | OB2- A 1. B L2 2\ 6,59 20,7 |0.82
108 Bottom__agoon vz 5. BB 12 (817 1835 |~ (068
108 Average _|Lagoon 5,59 '
|10c T6p |Lagoon m‘ﬂl 3495 43 -2 1A 3.1 184L 7.3 |o0,19
10C Middie _ |Lagoon oM | 385 42.3 ?_.04— '5')4‘ %49 25.% | .29
10C Bottom __|Lagoon O14% 3.0 “fp, to 20 3.8 1% .%| 22,1 |o.6L5
10C Average _|Lagoon 363

10D Top |Lagoon oBo\ | S 157} 1o (3% Aot (2w, b 0.l
10D Midtle _|Lagoon 0BR- <481 539 110 | % i 12954 (18,1 o 24
10D Bottom __|Lagoon Opo2, |8 "L 93-6 10 .04 19.21 24 B
10D Aversge _|Lagoon 4L

10ETop Lagosn o801 1.7 |85.2 \q 3.1 2 19.20 5.9 o,177
11;5 Middle _ |Lagoon Bl 1kl 845 |\ L9 %) 2 119,23 Lo D2l
10E Bottom __|Lagoon oB\1 1.4’ 57-. y 1 eQ 3. 13 (19 .I‘i 1.7 o0, 10
10E Average _[tagoon 157

10F Top Lagoon B (592 |tete-! ‘e |7 i IB.Q" 4.3 |o.le
10F Middle _ |Lagoon 7.1 o2 [ | V.UD %1 12 802 L2k OB/
iorbotom_lageon | OP20 |52 106,58 N0q %' 1A% 22,77 0.74
10F Average |Lagoon 6 qu ‘

10G Top Lagoon B2 "'% ) “3 113 2.3 m\‘lj 1We .77 (0.]8
106 Middle __|Lagoon 82> 510 ted . le 1132032 l@:b’% 13.1 o, 2%
10G Bottom __|Lagoon B 6!# 5q Y} ) 2. /e 15,017 ) 71 0.60
10G Average _|Lagoon 5.1




Merkel:dh Associates, lnc.

DISSOLVED OXYGEN DATA SHEET

PROJECTISURVEY name: BUEALA NSt LAGoorS

‘DAT.E: 4/ ' K /D"

méﬁnwn; Ole 144 e evsten: (2 (653
LATITUDE: LONGITUDE; PROJECT MANAGER: _KEITH W. MERKEL
&leteﬁs:
i'l‘Eﬂ.‘E Stafioh Type Time mgliter__ %BAT PPT Gond Temp’ NTU Depth NOTES
101 Lagoon , 17”2‘/ 2.00 | U.0 200 4 |(\e23 55,72 [(6.17
102 Lagoon LB Z2%%| 30.0 2,70 | 492 e 33,4 0.1
0 e 630 284 307 2.7 487 Wa¥ (870 .17
v e ool |455 [49.4]2.75 [4.30 |14,00|2T-2 0,07
ws  liageen w3 4.2 (4710|237 4,33 | 1M |45 | p.18
106Top . |Lagoon 0103 |4.3% 43.0/2.20 4,03 HADo3 325.2 0.9
'idsmviddle ‘Lagoon o (4.8 4714 27‘7 4 ,04 .05 3%,4 0,31
106 Bottom _|Lagoon 0105 ¢ B |4u,3 2.2 4.04 | Hos| 805 Jo.(,:o
106 Average _|Lagoon A ‘4’ le {
ot o |Obte 460 (510 1221 |45 19,3143 ol
107 Middle _|Lagoon o5 4'(’? 51,2 2,2 (4,05 12,4 |, ,9 (0,32
107 Bottom_|Lagoon ‘0 4.53 ‘Dfs 2.%! 4.05| 9.4 I, 2 04D
rnnge uzoon 455
wren e | Oz 470 52 (2,20 4.63 Ao 5 0.7
108 Middle __|Lagoon ‘00;47 4q 4 %5 2.32 4,03 Aa,09 5.1 ‘0432"
oosoton_|ageen |0 4.39 48,7 2. 4,0019.01 1719 s, |
108 Average _|Lagoon - 4 .¢A4 . ‘
109Top _ |Lsgoon |olB2 4, 74 51.% |2, D+ 2 -;'6 |9'36 10,5 | ot
109 Middle _|Lagoon ool |4 72 51,2 .87 $.36 . 5,2 ‘ o, Uz
109 Boﬁom |Lagoon Db“'ﬂ} 4 lbte §Dq ) 90 |3.45 "N 4.1 roﬁg
109 Average _|Lagoon . 4 ‘ ‘
|
| -
| |

1T 1T

[Omm oyes e




Markal & Assoclates, Tac.

DISSOLVED OXYGEN DATA SHEET

PROJECT/SURVEY NAME:

TIME STARTED: gzh ;ODA M

TII;\E FINISHED: 01 '.SQAM .

e, \BAPRO7

LATITUDE: LONGITUDE: PROJECT MANAGER: _KEITH W. MERKEL
MONITORS: (/r

L ati i mafiiter % ) on “?e? 4 NTU Depth NOTES
Station ID___|station_Type Time fiit %SAT PPT Cond p "

s eI | 6733 \

YRT PR = 12M

LY > 18.8

- |p:0Yy 12D

BV0S -t 7:1 8 &B-)\

BV08 h ? i 59 ‘-1‘ l

BVO7 o b :57 ‘ g ‘q

2> N8

BV0S




Merkol-& Associates, Inc.

DISSOLVED OXYGEN DATA SHEET

PROJECTISURVEY Nane: FBUENS N1STA LAGa\ ‘DA‘TE: 4/ fen

TI‘ME'.STARTED;- o159 e pisuen: OB 51 ‘

LA‘T’I’TUDE: LONGITUDE: PROJECT MANAGER: KEITH W, MERKEL

IMONITORS:

§mtion D Station Type Time ‘ m_&lliler USAT PPT Cond Temp NTU Depth NOTES

10A To Lagoon U:sA [ z.2e | 32.2 | 2.0 |30 €25 | o0 0.23%

10A Middle _|Lagoon oo 2w |34 [ 2.00 |30 8.2\ | 0O o.24

10A Bottom _|Lagoon ofco |Bon [33.8 2.3 4.7 1923 2.4 | oM

10AAverage _|Lagoon 3.0 s .

leton liagoon 0 sa0 851 V.94 [3.22 [19.94 21.2 | O\%
omase_|gon_|SNO. 600|550 [ L.¥ [3.21 \9.01205 034

wmsotom _lugeen 9000 5.3 659 [I.H 322 \0.0% 2K.3 |0=6

10B Average _|Lagaon . 5.1 : :
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3.5

3.5.1

WATER QUALITY

Buena Vista Lagoon

The water column in the Lagoon was most recently sampled in the period from June 1999 to
November 1999 at six locations within the Lagoon for conventional pollutants, nutrients, and
other water quality parameters on a monthly or bimonthly basis (Coastal Environments,
2000). The results are summarized in Table 3.7.

Table 3.7 Lagoon Water Quality Sampling Results
CONSTITUENT UNIT MEASURED RANGE BASIN PLA{*,
OBJECTIVE
Turbidity NTU 06-14.6 20
Total Nitrogen (N) mg/L 1.0-4.4 0.259
Total Phosphorus (P) mg/L ND®-0.4 0.025@
Total Coliform MPN/100 mL | EXSeeded gt;j:iﬁtic‘j’jrf;gepaesrti onee | 230-330¢
Fecal Coliform MPN/100 mL | Beended Sjective rci)r?glypzrrli((;)z in 4009
Enterococcus MPN/100 mL No exceedance 108
Dissolvegu?f;)égeen (DO), mgiL 45-6.2 70
Diss°"’eg§t’;yge“ (0O), mgiL 25-5.4 7.0
oH Unit 8.0-9.3 e g;gﬁii
* Salinity, Surface ppt 16-27
Salinity, Bottom ppt 16-3.0

Source: Coastal Environments (2000)

(1)

for bactena), except for turbidity.

(2)
(3
(4)
(5
(6)

Non-detect.
Single sample.

For inland waters.

For lagoons and lakes.

For bays and estuaries.

Everest International Consuftants, Inc.

RWQCB (1994). Not to be exceeded more than 10% of the time per year (per month
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The sampling results indicated that nutrients (N, P) tended to significantly exceed objectives,
sometimes by an order of magnitude, which supports the 303(d) listing of nutrients as critical
pollutants in the Lagoon. Exceedances of the bacteria objectives were occasional overall,
which supports the 303(d) analysis by the Regional Water Quality Control Board (RWQCB)
that considered bacteria as of uncertain importance in impairing beneficial uses of the
Lagoon. Although total coliforms exceeded objectives more frequently, it is generally
considered a less important indicator for bacterial contamination due to its ubiquitous, often
naturally occurring sources. The results revealed that DO in the Lagoon tended to be
appreciably depressed below objectives, which may be correlated with nutrient excess and
algae blooms observed in the Lagoon. Therefore, these results suggest that nutrients,

specifically nitrogen (N) and phosphorus (P), are the primary pollutants of concern in the
Lagoon.

A reanalysis of the nutrient data from the sampling program was performed to evaluate the
potential limiting nutrient in the Lagoon, as summarized in Table 3.8. Since the ratio of N/P
is greater than 10, the results indicate that the Lagoon tends to be P-limited, which is typical
of a waterbody receiving nutrients predominantly from non-point sources (NPS) (e.g.
Thomann and Mueller, 1987). This is consistent with lack of any permitted point source (PS)
in the Watershed that discharges into the Buena Vista Creek. Nutrient loadings to the
Lagoon are, therefore, expected to primarily originate from NPS such as agricultural, open,
and urban lands as suggested in the RWQCB 303(d) fact sheets (RWQCB 1998).

Table 3.8 Lagoon Nutrient Levels and N/P Ratios

Iem © ToTaLN . TOTALP AVERAGE NIP
Minimum 1.0 0.02
Maximum 4.4 0.40 48
Mean 1.7 0.10

3.5.2 Buena Vista Creek

The Buena Vista Creek water was most recently sampled three times during the period
between May 1998 and June 1998 at Wildwood Park in Vista, South Vista Way in Carlsbad,
and a downstream location near the Lagoon. Sampling was conducted for nutrients, total
suspended solids, turbidity, and metals, as summarized in Table 3.9. The sampling results
indicate that nutrients (N, P) tended to exceed objectives, which supports the 303(d) listing of
nutrients as critical pollutants in the Lagoon. Total dissolved solids (TDS), chloride, and

Everest International Consultants, Inc. 3.22
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sodium tend to appreciably exceed objectives, suggesting that a source of elevated salt
content in Buena Vista Creek water may be discharging into the Lagoon. Although high salt
concentrations in Buena Vista Creek may impact certain beneficial uses within the Creek,
they are not expected to have discernible effects on the Lagoon water considering the
common brackish conditions in the Lagoon (SCC 2002). There was no exceedance of the
metals objectives, which suggests that loadings of metals into the Lagoon are not significant.
In summary, the results suggest that nutrients (N, P) are the primary pollutants of concern in
the Lagoon, consistent with seasonal algal blooms during late spring/early summer and late
summer/early fall.

Table 3.9 Creek Water Quality Sampling Results

CONSTITUENT UNIT MEASURED RANGE ggféﬁ:b@”)
Total Dissolved Solids | il
(TDS) mg/L 1,133-1,378 750
Turbidity NTU 0.6-1.7 20
Total Nitrogen (N) mg/L 1.9-4.1 1.09
Total Phosphorus (P) mg/L 0.22-0.83 0.1@
Chromium, Dissolved pg/L 10 111(%2?‘;2'6)
Zinc, Dissolved 20
Total nglL 40 121
Chloride mg/L 454 250
Sodium mg/L 254 60
Sulfate mg/L 281 250

Source: RWQCB (2002)

(1) RWQCB (1994). All objectives (except for turbidity) not to be exceeded more than
10% of the time per year.

(2) For streams.

3.5.3 Beneficial Use Impairment

The beneficial uses in the Lagoon were determined to be impaired for aquatic life, contact
recreation, and noncontact recreation based on a water quality assessment conducted by the
RWQCB (1996, 1998). The pollutants determined to be critical for 303(d) listing included

Everest International Consuitants, Inc. 3.23
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nutrients, sediment, and bacteria. The extents of impairment included 150 acres by
nutrients, 350 acres by sediment, and potentially 350 acres by bacteria.

The initial basis for listing nutrients as priority poliutants was largely observational and
qualitative. Treated sewage was discharged directly into the Lagoon until 1967. Together
with urban runoff, nutrients were historically recycled within the Lagoon. The presence of the
original hydraulic control structure at the mouth of the Lagoon, which was installed in 1948
with a crest elevation at 5.8 ft NGVD, permanently isolated the Lagoon from tidal flushing
(SCC 2002). The water depth in the Lagoon, which is regulated by the higher of the weir
crest and barrier beach berm, varies from 1 ft to 3 ft. Periodic algae blooms and presumed
nutrient build-up in the bottom sediments may promote eutrophication in the Lagoon and
likely were associated with localized fish kills. Direct observation of water quality conditions
in Buena Vista Creek indicated potential eutrophication in the stream water that discharges
into the Lagoon (SWRCB 2002).

The basis for listing sediment as a priority pollutant was also largely observational and
qualitative. The Lagoon was determined to have received sediment discharge through storm
water runoff from various sources in the Watershed that included agricultural land erosion,
construction, and channel erosion. The weir and barrier beach berm prevent sediment
transport from the Lagoon into the Pacific Ocean. Approximately 122,000 cubic meters (m°)
to 130,000 m® of sediment was dredged from the I-5 Basin in 1983, from which two bird
nesting islands were created. The islands were graded and capped with sand in 1989.
Urbanization of the Watershed that generally increased peak flow discharges during storms
and encroachment upon the floodplain that eliminated most of the riparian and marsh land
buffer were considered primary factors that contributed to Lagoon sedimentation, particularly
during the period of the late 70’'s and early 80's.

The basis for listing bacteria as a priority pollutant was based on occasional exceedances of
bacteria objectives from water quality sampling in the Lagoon. A number of sewage spill
incidences occurred during the period of 1991 to 1995 and contributed to elevated bacteria
levels in the Lagoon. Storm water runoff that discharges into the Lagoon also contributed to
occasional violation of bacteria objectives.

The three priority pollutants were listed on both the 1996 and 2002 303(d) List, with sediment
designated higher priority (Medium) compared with nutrients (Low) and bacteria (Low).

Since the extent and level of beneficial use impairment by bacteria was determined uncertain
by the RWQCB (1998), only sediment and nutrients are considered primary critical pollutants
for the present study.

Everest International Consultants, Inc. 3.24
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3.6

SEDIMENT QUALITY

Sediments in the Lagoon were most recently sampled during February 24 to March 3, 2003
as part of the present study that is presented in Appendix B. A total of 20 sediment cores
were collected throughout the Lagoon with target depths ranging from 9 ft (16 cores) to 20 ft
(4 cores). The sample cores were segmented into three strata: top (0-3 ft), mid (3-9 ft), and
bottom (9-20 ft), and composited by stratum for each of the four basins. The composite
samples were analyzed for physical attributes and chemical constituent levels.

Figure 3.5 presents the grain size distributions within the three sediment strata for each of
the four basins (I-5=1-5 Basin, CH=Coastal Highway Basin, RR=Railroad Basin, and W=Weir
Basin). Table 3.10 through Table 3.12 provide summaries of the laboratory results of the
physical and chemical attributes of the sediments. Various effects levels and benchmark
criteria that are commonly used in sediment quality evaluation are also listed for comparison
with the constituent concentration levels found in the Lagoon sediments.

Table 3.10  Sediment Physical Characteristics
TOTAL '
SPECIFIC Liquip | ‘PLAsTIiC | PLASTICITY
SAMPLE ID TOC CONDUCTIVITY DISSOLVED | SALINITY LIMIT LiviT INDEX
SoLips .
(mS, pore (g/L, pore | (%o, pore
(% dry water or water or water or
wt.) extract) extract) extract) ;
I-5 Top 1.86 22.3 11.3 13.5 87 28 59
-6 Mid 0.64 29.8 15.1 18.6 51 24 27
I-5 Bot 0.12 56.6 285 37.3 - NP ' -
Coast Hwy-Top 0.91 3.3 16 17 70 22 48
Coast Hwy-Mid 0.14 9.8 49 5.5 - NP -
Coast Hwy-Bot 0.14 9.6 4.8 53 - NP -
RR-Top 0.50 36 1.8 1.9 39 19 20
RR-Mid 0.13 3.3 1.6 1.7 - NP -
RR-Bot 0.12 27 13 1.4 - NP -
Weir-Top 0.36 4.0 2.0 2.1 - NP -
Weir-Mid 0.18 45 2.2 2.4 - NP -
Weir-Bot 0.04 57 2.8 3.0 - NP -

1. Non-Plastic

Everest International Consultants, Inc.
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Table 3.11  Metal Concentrations (ug * g™)

CONSTITUENT MINMUM | MAXIMUM ER-L' STLC? | TTLC®
Antimony ND ND 15 500
Arsenic 1.2 71 8.2 5 500
Barium 15.7 130 100 10,000
Beryllium ND ND 0.75 75
Cadmium ND ND 12 1 100
Chromium 4.9 31 81 5 500
Cobalt 2.4 11.6 80 8,000
Copper 3.9 399 34 25 2,500
Lead 30.5 30.5 46.7 5 1,000
Mercury 0.05 0.05 0.15 0.2 20
Molybdenum 22 2.6 15 3,500
Nickel 4.4 14.4 20.9 20 2,000
Selenium ND ND 1 100

~ Silver ND ND 1 500
Thallium ND ND 7 700
Vanadium 11.8 71.5 24 2,400

Zinc 7.7 95.7 150 250

5,000

wWh =

Effects Range — Low
Soluble Threshold Limit Concentration
Total Threshold Limit Concentration

Everest International Consultants, Inc.
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Table 3.12 Organic Constituent Concentrations
CONSTITUENT (Ngnféa) (Nithcl_.1) (IJ;T .L 21) (Ni'?;) (E::ng.:)
Aldrin 0.07 140 1,400
Chlordane 2.60 250 2,500
DDT, DDE, DDD 5.83 100 1,000 1.58 46.1
2,4-Dichlorophenoxyacetic Acid ND 10,000 100,000
Dieldrin 0.11 800 8,000
Endrin 0.10 20 200
Heptachlor 0.23 470 4,700
Methoxychlor 0.09 10,000 100,000
Mirex 0.13 2,100 21,000
Pentachlorophenol ND 1,700 17,000
Total PCB 3.53 5,000 50,000 227 180
2,4,5-Trichlorophenoxypropionic acid ND 1,000 10,000
Total PAH 539.41 NA NA 4,022 44,792

1. Effects Range — Medium

The results of laboratory analysis indicate that the sediments were primarily composed of
sand size particles with diameters increasing in the downstream (east to west) direction.
Sediments from the top nine feet of the 1-5 Basin and the top three feet of the Coast Highway
Basin were the only samples with less than 70 percent sand. Total Organic Carbon (TOC)
concentrations were low in most samples with only one exceeding 1 percent. Particle size
increased and TOC decreased moving downstream to the west, an expected deposition
pattern for sediments associated with the inflows from Buena Vista Creek.

There was very minimal evidence of contamination by metals or organic compounds. The
sample with the highest levels of constituents above detection limits was the 0-3 ft surface
sample from the I-5 Basin. The levels were significantly below the concentrations that are
known to cause biological effects. Table 3.13 presents potential sediment management

options based on the findings of sediment characterization. However, further sampling and
testing may be required to better define the distribution patterns of the physical and chemical

characteristics of the sediments across the Lagoon depending on the sediment management
options selected.
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Figure 3.5 Sediment Grain Size Distribution
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- Sediment Management Options

Landfill

All sediment samples pass hazardous waste criteria and
would be acceptable for disposal at any class of landfill based
on chemistry data. :

Construction Fill

Physical attributes of the samples (e.g. plasticity and salinity)
may affect the acceptability for site-specific land fills or

construction sites.

Ocean Disposal

All sediment samples would be expected to meet and exceed

ocean disposal acceptance criteria.

Beach Replenishment
(based on 80% sand
composition)

-5 Basin

Coast Hwy.

Basin

Railroad Basin

Weir Basin

Most sediments below nine feet
Sediments below three feet
Sediments below three feet

All Sed_iment

3.7

3.71

Sediment

SEDIMENT AND NUTRIENT LOADING AND SOURCES

Sediment loading into the Lagoon from the Watershed was evaluated using a regional

sediment loading estimator (Chian 2003). Primary sediment source areas were also

identified as part of the analysis. The results of the sediment loading analysis are shown in

Table 3.14.
Table 3.14 Sediment Loading from Buena Vista Creek
] URBAN/ OTHER
LAND Use AGRICULTURE | RANGE | BARREN FOREST | SOURCES/ | TOTAL
BuwLt-Up S
INKS
Area
(acre) 1,743 1,300 421 6,609 103 10,175
Percent
Watershed 16.6 11.6 3.8 59.1 0.9 91
(%)
Loading Rate
(mslacre/year) 1.76 0.28 6.54 0.04 1.75
Loading
(meyr) 3,064 369 2,754 253 180 20,435 27,055

Everest International Consultants, Inc.
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The results indicate that the Watershed discharges an annual total of approximately 27,100
m® of sediment to the Lagoon. The majority (75%) of the total loading appears to be
contributed by sediment sources other than the five primary upland land uses considered.
These sources would include channel erosion among other contributors. Applegate (1985)
estimated a total of 27,540 m® eroded annually from the main channel and side channels of
Buena Vista Creek, which seems to be qualitatively consistent with the present estimate.
Among the remaining sources (i.e., other 25%) of the total loading produced by the five
upland land uses considered, Agriculture Lands contribute the greatest amount to the
Lagoon, followed closely by Barren Lands. Although relatively small in acreage, Barren
Lands contribute a loading comparable to Agriculture lands as a result of the appreciably
higher loading rate. Contributions from Range and Urban/Built-Up lands are significantly
smaller due to lower loading rates from these land uses, especially in the case of
Urban/Built-Up lands. The contribution from Forest lands is relatively negligible due to the
small acreage of forest present in the Watershed. On this basis, the primary sources of

sediment in the Lagoon are, in the order of importance, stream channels, Agriculture lands,
and Barren lands.

Sediment yield from the Buena Vista Creek Watershed and loading into the Lagoon were
previously estimated by Applegate (1985) and Chang (1986) using different methods.
Applegate (1985) estimated the sediment production rate from the Watershed at
approximately 58,140 m® per year (yr) based on soil conditions, cover, and prior
observations. A computer modeling effort performed by Phillip Williams Associates as part of
the Applegate (1985) study yielded a loading of approximately 23,000 m® per yr from Buena
Vista Creek. Chang (1986) estimated the loading rate from Buena Vista Creek at

approximately 5,000 m® per yr. These estimates appear to bracket the loading rate of 27,100
m® per yr estimated as part of the present study.

3.7.2 Nutrients

Nutrient (N and P) loadings into the Lagoon from the Buena Creek Watershed were
evaluated using a regional nutrient loading estimator (Chian 2003). Primary nutrient source
areas were also identified as part of the analysis. The total annual loadings into the Lagoon
are presented in Table 3.15.

Everest International Consultants, Inc. 3.30
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Table 3.15  Nutrient Loadings from Buena Vista Creek

URBAN/ OTHER
LAND Use AGRICULTURE | RANGE | BARREN | o\ =\, | FOREST SOSI:,TEESI ToTAL
(’;;f:) 1,743 1,300 | 421 6,609 103 10,176
worotal 15.6 16 | 38 59.1 0.9 91
Tmah’:ﬂ';;gd‘”g 55 29 14 26.0 0.0 36.1 716
T°taétzn'7;f)‘di”9 0.44 0.31 * 3.2 0.0 27 6.7

-

Not estimated (see previous discussion). Contribution incorporated in “Other Sources/Sinks”

The results in Table 3.15 indicate that the Watershed discharges annual totals of
approximately 72 tons and 7 tons of total N and total P into the Lagoon, respectively.
Significant portions of these loadings appear to be contributed by sources that are
unaccounted for by the five land uses considered. These sources are expected to consist
primarily of unregulated or unknown discharges among other potential contributors. Among
the five land uses analyzed, Urban/Built-Up lands contribute the greatest amounts of
nutrients into the Lagoon, followed by Agricultural and Rangeland uses. On this basis, the
primary sources of total N and P to the Lagoon are, in the order of importance, Urban/Built-
Up lands, unregulated/unknown dischargers, Agriculture lands, and Barren lands.

3.8 NEARSHORE AREA

3.81 Bathymetry

The coastal bathymetry offshore of the Lagoon is characterized by the relatively steep cross-
shore seabed profiles as a result of the proximity to the Carlsbad Submarine Canyon off
Agua Hedionda Lagoon, located just south of the area. The isobaths remain relatively
regular and only slightly convergent toward the southeast approaching the Carlsbad
Submarine Canyon. On a regional basis, the nearshore bathymetry is continuous from Dana
Point to Point La Jolla. Carlsbad Submarine Canyon is relatively less prominent than La
Jolla Submarine Canyon farther to the south and its effect on the bathymetry is not significant
inshore of the 120-foot Mean Lower Low Water (ft, MLLW) isobath. The coastal bathymetric
setting of the study area is shown in Figure 3.6.

Everest International Consultants, Inc. 3.31
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1.0 INTRODUCTION

1.1 Purpose and Objectives

This report presents sampling, analysis and quality assurance results which characterize chemical and
physical properties of sediments and vegetation at Buena Vista Lagoon, California. Information generated
from this investigation (Investigation) will be used in the Buena Vista Lagoon Restoration Feasibility
Study (Study) to evaluate disposal options and the associated costs of sediment management alternatives.
The Investigation portion of the Study was funded by the Buena Vista Lagoon Foundation and the US
Fish and Wildlife Service. Everest International Consultants, Inc. (Everest) is responsible for managing
the Study; Battelle is responsible for the Investigation. Support was provided by TEG Oceanographic
(TEG), Columbia Analytical Services (CAS), and Applied Marine Sciences (AMS). There were two
sampling phases. The first survey took place from February 24 to March 2, 2003; the second survey
occurred on September 4 and 5, 2003.

1.2 Background-

Buena Vista Lagoon is located approximately 35 miles north of San Diego, California, in the cities of
Carlsbad and Oceanside (Figure 1-1). The Lagoon is comprised of approximately 225 acres segregated
into four basins. The basins are identified (from west to east) as “Weir”, “Railroad”, “Coast Highway”,
and “I-5”. The Lagoon is shallow in depth, with most areas less than 2 feet deep, ranging from 0 feet in
marsh areas to approximately 12 feet in the eastern portion of the I-5 Basin. Flow of water and suspended
sediments through each basin is limited by the constrictions defining each basin and the absence of deep
channels to direct flow. Construction of a weir at the western terminus in 1940 and 1970 modulates water
level and has essentially eliminated tidal flushing. In addition, the beach berm that forms across the
Lagoon inlet at the ocean interface controls the maximum water level in the Lagoon.

1.3 Previous Studies

Very little data are available that documents chemical contamination within Buena Vista Lagoon
sediments. The most recent sampling and analysis of metals and organic chemicals was performed by the
State of California Department of Fish and Game in 1981. The study was conducted to determine the
suitability of Lagoon material as fill for a public park. Detailed sampling information was not provided in
the Fish and Game memorandum of laboratory results. Interpretation of the data table suggests sediments
from five locations were analyzed, with three of the five locations having samples from two depths, for a
total of eight samples. Samples were collected from the I-5 Basin only.

Coastal Environments performed the study Buena Vista Lagoon Land Management Plan Elements for the
Buena Vista Lagoon Foundation in 1999. This study examined bathymetry, water quality, biology, and
soil conditions in the Lagoon. The soil conditions were provided to Coastal Environments in a report
titled “Limited Geotechnical Investigation and Input to Buena Vista Lagoon Land Management Plan
Elements” prepared by Group Delta Consultants, Inc. (GDC) in November 1999. GDC’s report provided

1 October 2003
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a geologic and geotechnical history of Buena Vista Lagoon, geotechnical characterization of the upper
natural sediments in the lagoon basins, and recommendations relating to foundation design for the
proposed boardwalk on the east side of Carlsbad Boulevard. Eight power-auger and 13 hand-auger
borings were drilled to depths ranging from 2.5 to 31.5 feet. The general description of material found
from 2.5 to 20 feet is loose sands, silts and clays of fluvial and estuarine origin. Below 20 feet, sediments
are medium dense to very dense sands with abundant shells and shell fragments. Grain size analyses,
moisture content, and Atterberg limits tests were performed on selected soil samples.

Investigation Site -
Buena Vista Lagoon

Figure 1-1. Location of Buena Vista Lagoon
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14  Team Roles and Contact Information
An overview of the project team for the Investigation is presented in Table 1-1.
Table 1-1. Team Roles and Contact Information.
Team Member Responsibilities Contact
. : Mr. David Cannon
Everest Eueq;':(lstz; tI;ZgOI(: n Resct:oratlcl)tr;m 444 West Ocean Boulevard
easibility y Prime Consu Suite 1104
Long Beach, CA 90802
Ph: (562) 435-9309
Fax: (562) 435-9310
. . L Mr. John Hardin
Battelle Sediment Characterization Investlg_aflon 2382 Faraday Ave., Suite 120
management; PAH, PCB, and pesticide Carlsbad. CA 92008
analyses, QA/QC, and reporting Ph: 1-76’0-476- 1415
Fax: 1-760-476-1416
TEG Vessel, core sampling equipment and field Mr. Mark Mertz
staff support 216 Florence Dr.
Aptos, CA 95003
Ph: (831) 684-2749
CAS Trace metal and herbicide analyses, and Ms. Lynda Huckestein
Title 22 testing Columbia Analytical Services
1317 South 13th Ave.
Kelso, WA 98626
Ph: 1-360-577-7222
Fax: 1-360-636-1068
AMS TOC, grain size, Atterberg Limit, and Dr. Kenneth Davis

conductivity analyses

Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B
League City, TX 77573

Ph: (281)-554-7272

Fax: (281)-554-6356
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2.0 STUDY DESIGN AND METHODS

The primary objective of this Investigation is to further characterize the chemical and physical properties
of the lagoon sediments and vegetation to assist in the assessment of the cost and feasibility of various
restoration design alternatives. In particular, data presented in this report describe the general physical
and chemical conditions of sediments and vegetation in the lagoon and will be used, along with the 1999
Coastal Environments study and other available resources, to evaluate sediment management alternatives
for moving and dispensing lagoon sediments. A second phase of the study was undertaken to assess if any
concentration of contaminants occurred within sediments trapped within aquatic vegetation, or the
vegetation itself. Also measured in the second phase was the density of reed material that may be
removed as part of the remediation effort.

Since a restoration plan has not been completed, it is not completely certain what data requirements will
be needed to satisfy the California Environmental Quality Act (CEQA) and National Environmental
Policy Act (NEPA). Therefore, additional data may be needed to complete the CEQA/NEPA process and
obtain permits for the selected restoration alternative in the future.

21 Phase 1 Sampling
Phase 1 objectives are summarized as follows:

e Analyze results and characterize the contamination, if any, of sediments within Buena Vista
Lagoon.

¢ Document current chemical and physical conditions of sediments within each basin and at
several depth ranges within each basin.

* Archive samples from several depth ranges from each core sample to allow further delineation
of contamination in the event such contamination restricts disposal or relocation options.

A total of 20 sediment cores were collected from Buena Vista Lagoon using a 4—in. outside diameter
(OD) vibracore sampler. The target depth of 16 cores was 9 feet, and the target depth of one core within
each of the four basins was 20 feet. Sediment from the 20 cores was sectioned vertically and archived in
the following groups:

¢ 9-ft Core Sections (ft): 0-3; 3-6; 6-9
¢ 20-ft Core Sections (ft): 0-3; 3-6; 6-9; 9-15; 15-20

Segments were composited into 12 samples by basin as detailed in Section 2.2. Bulk sediment samples
were analyzed for 17 elements, polycyclic aromatic hydrocarbons (PAH), pesticides, PCBs, herbicides,
Total Organic Carbon (TOC), particle size, and Atterberg Limits. The 12 composite samples also were
proposed for analysis of California Title 22 Soluble Threshold Limit Concentration (STLC) levels for 17
metals. However, initial results indicated very low concentrations of metals; therefore, the Title 22
testing was deemed unnecessary and was not performed.

4 October 2003
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Complete details of the sampling plan and laboratory analytical methods, including detection limits, are
provided in the document Buena Vista Lagoon Restoration Feasibility Study Sediment Characterization
Sampling and Analysis Plan dated January 2003.

2.2 Phase 2 Sampling

Phase 1 data analysis indicated sediments were at background or relatively low levels of contamination.
Contamination levels in sediments were lower than expected, elevating the significance of questions
regarding potential sequestering (physical and biological) of contaminants in reed and island areas. If
reeds are sequestering contaminants, then their function needs to be maintained if the reeds are removed.
If they are not, then the contaminant remediation aspect of the reeds does not need to be considered in
restoration alternative development. Phase 2 objectives are summarized as follows:

¢ Provide physical and chemical data for plant and sediments underlying the plants for use to
determine if material from reeds, their underlying sediment, and within surface sediments on the
islands is clean enough for uses such as mulch, beach replenishment, and other open contact uses.

¢ Determine if reeds are sequestering contaminants.

2.3 Field Sample Collection

Field activities including pertinent observations (e.g., wildlife, debris or visible contamination), weather
conditions, station and sample information (e.g., sample identification, date and time of collection, station
arrival and departure times) were recorded in bound, pre-formatted field notebooks.

Figure 2-1 is a map of the sampling locations and Table 2-1 provides a listing of stations, locations, and
core splits.

2.3.1 Phase 1 Field Sampling

Battelle and TEG performed the Phase 1 field survey during the period February 24 to March 3, 2003.
Poor weather postponed sampling on February 25 and fieldwork resumed on February 26. Operations
were conducted on a 10-h per day basis using a field team of four persons.

Samples were taken from a shallow-draft barge equipped with a hydraulic/electronic winch, gantry, and
electric vibracore (Figure 2-2). The vessel was positioned at each station (£5 m) using a Leica MK-20
Wide Area Augmentation System (WAAS) differential global positioning system (DGPS). The field
team was comprised of Mr. John Hardin from Battelle and three TEG Staff, Mr. Mark Mertz, Ms. Annick
Tardif, and Mr. John Carr.

Sediment samples were collected using an electric vibracore sampler. The core tube is a 4-in. oD
aluminum tube. The core tube is outfitted with a stainless steel cutting head/catcher tip. To assure no
cross-contamination during sampling, the vibracore sampler was decontaminated prior to each
deployment as follows:
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Project Number: N005473



Buena Vista Lagoon Sediment Characterization Investigation Final Report

» Rinse equipment with site water to remove visible sediment
* Scrub the aluminum tubing with a brush using Alconox in site water
¢ Rinse aluminum tubing with site water

e Air dry

Immediately upon returning to the deck of the survey vessel, the cutting head of the corer was removed.
The quality of each core sample was determined by visual inspection prior to sub-sampling. The core was
inspected for acceptable recovery and levels of disturbance. Some compaction or liquefaction occurred as
is typical in soft sediments. The following criteria were used to determine an acceptable core sample:

s Recovery core length is > 80 percent of penetration length.
» Sample appears to be contiguous and undisturbed.
s Overlying water is present, unless core is full or near full.

» Sediment has not been lost through top of core tube due to over-penetration.

All cores collected met the above criteria and were accepted. Cores were processed in the field by the
following method, which was modified from the original sampling plan. Instead of sectioning the core
tube, sediment was extruded onto clean plastic lined trays. The sediment from the center of the core was
subsampled into clean food grade plastic bags. Pre-printed plastic labels were affixed to the bag and the
bag was sealed with a plastic cable tie. Samples from core segments of 0-3; 3-6; 6-9; 9-15; and 15-20 ft
‘were segregated in the field and will be archived up to one year. Archived samples have sufficient
material for a full complementary analytical suite.

Notes on each core were entered into the field notebook and each core section was photographed with a
digital camera. Field notes and core photos are provided in Appendix A and B, respectively. As
mentioned previously, GDC also obtained soil samples during its investigation. Samples of material from
those 21 borings were collected by split-spoon samplers in conjunction with standard penetration testing.

2.3.2 Phase 2 Sampling
Battelle staff performed the Phase 2 field survey on 4 and 5 September 2003. Following is a summary of
the Phase 2 sampling effort:

s Collect vegetation consisting of leaves and stems (above water and sediment) and the root area
(below water/sediment horizon) from two areas:

o Near the input of Buena Vista Creek along the shore and on the upstream ends of the
islands

o Along the shore near the I-5 bridge.
e Collect six foot cores from three areas.

o Near the input of Buena Vista Creek along the shore and on the upstream ends of the
islands.

6 October 2003
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o Dry land on the islands near Buena Vista Creek.

o Within reeds near the I-5 Bridge.

¢ Prepare six composite soil samples from the borings. Analyze composites from the 0-3 foot sections.
Archive composites from the 3-6 foot sections.

e Prepare four composite plant samples. Analyze two samples from vegetation above the water/soil
level. Analyze two samples from vegetation underwater/within the soil.

o Retrieve sediment archived from the 0-3 foot section of the core at BV-01 collected in March 2003.

¢ Analyze sediments and plant tissues for contaminants of concern.

" e Measure volume and density of reeds for use in estimating disposal costs.

Sediment and vegetation samples for chemical and physical analyses were obtained using a small
inflatable vessel. Core samples were collected with a hand-driven Geo-probe sampler with a 2-inch
outside diameter barrel and a 1.75 inch polycarbonate tube liner. Reed samples were collected by hand
with a stainless steel knife. For calculating disposal volume and density:

1.

2
3.
4

The average height of reeds estimated.
Reeds were removed from a measured area
The volume consumed in disposal transportation vehicle was measured

The net weight of reed material was determined.

Sampling locations were recorded at each station (£5 m) with a Garmin GPS V Wide Area Augmentation
System (WAAS) differential global positioning system (DGPS). The field team was comprised of Mr.
John Hardin and Mr. Frederick Newton from Battelle.
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Table 2-1. Phase 1 Station Locations and Core Splits.

Station? Station Coordinates! Depth range split
Name Basin Date Sampled Core Depth (ft) Latitude Longitude (ft)
BV-01 -5 Feb 24, 2003 9 33.17925 117.34105 0-3; 3-6; 6-9
BV-02 I-5 Feb 24, 2003 9 33.17950 117.34330 0-3; 3-6; 6-9
BV-03 -5 Feb 26, 2003 9 33.17833 117.34407 0-3; 3-6; 6-7.5°
BV-04 I-5 Feb 26, 2003 9 33.17662 117.34358 0-3; 3-6; 6-9
BV-05 I-5 Feb 26, 2003 19 33.17695 117.34557  0-3;3-6; 6-9, 9-15; 15-19°
BV-06 I-5 Feb 26, 2003 9 33.17580 117.34552 0-3; 3-6; 6-9
BV-07 I-5 Feb 26, 2003 9 33.17525 117.34747 0-3; 3-6; 6-9
BV-08 I-5 Feb 26, 2003 9 33.17665 117.34758 0-3; 3-6; 6-9
BV-09  Coast Hwy. Feb 28,2003 9 33.17352 117.34973 0-3; 3-6; 6-9
BV-10 Coast Hwy. Feb 28, 2003 9 33.17075 117.35043 0-3; 3-6; 6-8°
BV-11  Coast Hwy. Feb 28,2003 9 33.17175 117.35358 0-3; 3-6; 6-9
BV-12  Coast Hwy. Feb 28,2003 16 33.16952 117.35275  0-3; 3-6; 6-9, 9-15; 15-16°
Coast Hwy. Feb 28, 2003 9 33.16797 117.35137 0-3; 3-6; 6-8°
BV-13
BV-14  Coast Hwy. Feb 28,2003 9 33.16673 117.35257 0-3; 3-6; 6-9
BV-15  Coast Hwy. Feb 28,2003 9 33.16860 117.35498 0-3; 3-6; 6-9
BV-16 Railroad Mar 2, 2003 9 33.16837 117.35717 0-3; 3-6; 6-9
BV-17  Railroad Mar 2, 2003 17 33.16757 117.35657  0-3; 3-6; 6-9; 9-15; 15-17°
BV-18  Railroad Mar 2, 2003 9 33.16640 117.35567 0-3; 3-6; 6-9
BV-19  Weir Mar 2, 2003 18 33.16710 117.35817  0-3; 3-6; 6-9, 9-15; 15-18°
BV-20 Weir Mar 2, 2003 9 33.16643 117.35762 0-3; 3-6; 6-9
TOTALS 20 Cores 68 Sections

'Decimal Degrees; WGS84 Datum.
% Some compaction observed, incomplete recovery
? Refusal before 20 ft

Table 2-2. Phase 2 Station Locations in I-5 Basin and Core Splits.

Depth range split Reed Sample for
Station? Core Depth Station Coordinates' (ft) Chemistry
Name Date Sampled  (ft) Latitude Longitude
BV-01 Feb 24,2003 9 33.17925 117.34105 0-3, 3-6, 6-9
BV-21 Sep 5, 2003 3 33.17901 117.34103 0-3 X
BV-22 Sep 5, 2003 6 33.17892 117.34341 0-3, 3-6
BV-23 Sep 5, 2003 6 33.17882 117.34333 0-3, 3-6 X
BV-24 Sep 5, 2003 3 33.17698 117.34878 0-3 X
BV-25 Sep 5, 2003 6 33.17792 117.34297 0-3, 3-6
BV-26 Sep 5, 2003 3 33.17868 117.34208 0-3 X
Reed Sep 4, 2003 NA 33.17956 117.34597 NA
Density
TOTALS 12 Sections
'Decimal Degrees; WGS84 Datum.,
9 October 2003
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Figure 2-2. Sampling Vessel and Equipment in Weir Basin

24 Sample Compositing, Storage, and Shipment

Core sections for both surveys were composited at the Battelle office in Carlsbad prior to shipment.
Samples were stored at 4°C. The compositing strategy is detailed in Table 2-3. Sediment was removed
from the bag or core tube and placed into a clean stainless steel mixing bowl. Samples were mixed with a
clean stainless steel mixing spoon until they were of a uniform color and texture. After thoroughly mixed,
samples were placed into the appropriate pre-labeled containers for shipment to the laboratories.

Reed samples were placed into clean zip closure polyethylene bags prior to shipment.

Samples were shipped via overnight service to the three laboratories while being stored at 4°C. For Phase
1 samples, FedEx misdirected the shipments to Battelle and AMS; however, adequate ice was packed and
they were received in good condition at both laboratories on the second day after being shipped. All
samples for Phase 2 were delivered on time in good condition.

10 October 2003
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Table 2-3. Sample Composites.

Basin Deptlzﬂ?trata Sample ID Core Sections in Composite
Phase 1
I-5 -0-3 EV02-101 BV-01, 02, 03, 04, 05, 06, 07, 08
I-5 3-9 EV02-102 BV-01, 02, 03, 04, 05, 06, 07, 08
I-5 9-19 EV02-103 BV-05
Coast Highway 0-3 EV02-104 BV-09, 10, 11, 12, 13, 14, 15
Coast Highway 3-9 EV02-105 BV-09, 10, 11, 12, 13, 14, 15
Coast Highway 9-16 EV02-106 BV-12
Railroad 0-3 EV02-107 BV-16, 17, 18
Railroad 3-9 EV02-108 BV 16,17,18
Railroad 9-17 EV02-109 BV-17
Weir 0-3 EV02-110 BV-19, 20
Weir 3-9 EVo02-111 BV-19, 20
Weir 9-18 EV02-112 BV-19
Phase 2 (sediment)
I-5 0-3 EV02-001 BV-01
I-5 .03 EV02-080 BV-21, 23, 26
I-5 0-3 EV02-081 BV-24
I-5 0-3 EV02-082 BV-22,25
Phase 2 (reeds) Reed Material in Composite
I-5 Above water EV02-090 BV-ZI, 23, 26
I-5 Underwater EV02-091 BV-21, 23,26
I-5 Above water EV02-092 BV-24
I-5 Underwater EV02-093 BV-24

11 October 2003
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3.0 LABORATORY METHODS AND RESULTS

Summary results for sediment measurements of physical properties, metals and organic chemicals (PAHs,
PCBs, pesticides, herbicides, and semi-volatile compounds) are presented in this section. Complete
descriptions of the methods are provided in the Buena Vista Lagoon Restoration Feasibility Study
Sediment Characterization Sampling and Analysis Plan.

3.1 Methods

All samples were analyzed using standard, certified laboratory methods. Laboratory quality control
samples consisted of calibration standards, duplicate samples, standard reference. materials, surrogates,
and laboratory blanks where appropriate. Quality control samples were analyzed at the same time as test
samples. All samples were archived under proper storage conditions and are available for future
reference.

3.1.1  Physical Laboratory Methods

Sediment grain size was analyzed using a sieve and pipette method (Plumb 1981). Results are reported
for four grain size classes (i.e., gravel, sand, silt and clay). Sediments were analyzed for total organic
carbon using a DC-190 high temperature total organic carbon analyzer with an infra-red detector for
purposes of quality control.

3.1.2 Elemental and Organic Laboratory Methods

Hydrocarbon analyses consisting of PAHs were performed using gas chromatography/mass spectrometry
(GC/MS), PCBs and pesticides by GC/electron capture detection (ECD). Metals were analyzed using a
combination of atomic absorption and inductively coupled plasma techniques. Herbicides and
semivolatile organics are analyzed by GC/MS.

3.2 Laboratory Results

Twelve samples were analyzed for physical and chemical parameters. Results for physical attributes are
presented in Section 3.2.1. Results for metals are presented in Section 3.2.2 and organic constituents are
presented in Section 3.2.3. Complete tabular results for elemental and organic chemistry testing are
provided in Appendix C.

3.2.1  Physical Attributes

A graphical presentation of particle size data is presented in Figure 3-1 and grain size distribution curves
are presented in Appendix D. It is important to note that these curves represent results for composite
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samples, not for specific coring locations or depths. Table 3-1 summarizes TOC, conductivity, and
Atterberg Limit data.
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Figure 3-1. Particle Size Distribution

Material from the surface samples contained the highest percentage of fine grained particles (silts and
clays). Sand composition increased moving downstream across the basins toward the ocean. Sediment
from 7 of the 12 samples exceeded 80% sand composition and 2 other samples exceeded 70% sand. Small
percentages of gravel sized particles (shell material) were measured in the Railroad Basin.

Total organic carbon levels were low as is characteristic of high sand content samples. The only sample
exceeding 1% TOC was one from the top three feet I-5 Basin. Conductivity and salinity of the sediments

varied greatly, highest levels were within I-5 Basin sediments (37.3%c) and lowest in the Weir Basin
(<2%o).

Eight of the 12 samples were found to be non-plastic. For the four samples with measurable amounts of
plasticity, the liquid limit ranged from 39 — 87, and the plasticity index ranged from 20 to 59.

Sediment salinity (porewater or extract) ranged from 37.3 %o (I-5 Basin, bottom section) to 1.4 %o
(Railroad Bain, top section). Conductivity and Total Dissolved Solids values were similarly high in the I-
5 Basin samples. Samples were re-run to confirm the result. Both sets of data indicate higher than
expected ionic concentrations in the I-5 basin. The source of the salts is not certain, neither are the
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concentrations of individual ions. Levels increasing by depth in the eastern most lagoon suggest that the
environment may have been intermittently flooded in the past, causing evaporation and concentration of
ions. The source of salts is most likely seawater, but could also be from agriculture activities. Lower
levels near the surface imply that the depositional environment has changed or they are slowly being
diluted. Within the region, there are hard siltstone and sandstone layers that could be trapping salts in
subsurface sediments by reducing their diffusion. The individual core section BV02-101, taken from
archive and individually analyzed, measured at a similar level of salinity as the composite from the
lagoon. This indicates continuity in salinity of I-5 Basin one-three foot deep open water sediments.
Sediment collected within reeds were from shoaled areas (shallower) with more recently deposited
material and contained lower salinity concentrations. '

Table 3-1. TOC, Conductivity, Total Dissolved Solids, Salinity, Atterberg Limits
Speci Total _— . .

pecnﬁc. Dissolved o ngu!d P|.851EIC Plasticity
Sample ID TOC Conductivity Solids Salinity Limit Limit Index

(mS, pore

water or (9, pore water (%, pore water

(% dry wt.) extract) or extract) or extract)

I-5 Top 1.86 22.3 11.3 13.5 87 28 59
I-5 Mid 0.64 29.8 15.1 18.6 51 24 27
I-5 Bot 0.12 56.6 28.5 373 - NP -
Coast Hwy-Top  0.91 33 1.6 1.7 70 22 48
Coast Hwy-Mid  0.14 9.8 49 5.5 - NP -
Coast Hwy-Bot 0.14 9.6 4.8 53 - NP -
RR-Top 0.50 3.6 1.8 1.9 39 19 20
RR-Mid 0.13 33 1.6 1.7 - NP -
RR-Bot 0.12 2.7 1.3 1.4 - NP -
Weir-Top 0.36 4.0 2.0 2.1 - NP -
Weir-Mid 0.18 4.5 2.2 2.4 - NP -
Weir-Bot 0.04 5.7 2.8 3.0 - NP -
I-5 (BV02-101) 0.43 14.1 57 21 36
Reeds East (I-5) 0.87 5.0 58 21 37
Reeds West (I-5) 0.62 4.8 49 17 32
Islands 1.98 _ 2.0 - - -

NP - Non-Plastic

- Atterberg Test method is not applicable to high sand content non-plastic samples

3.2.2 Elemental and Organic Laboratory Results

Concentrations of all elements and organic compounds were well below levels that cause environmental

concermnn.

Figure 3-2 presents the minimum and maximum concentrations of elemental data along with average
earth crustal concentrations from Krauskoph (1967); the environmental effects range-low (ER-L; Long et.
al.,1995); and, soluble threshold limit concentrations (STLC) for the State of California. ER-L values

15
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represent concentrations where biological impacts are observed <10% of the time. STLC values are
presented instead of total threshold limit concentration (TTLC) to show how bulk sediment results were
below the leachate criteria even prior to the weak extraction/dilution which produce much lower
concentrations.

16 October 2003
Project Number: N005473



Buena Vista Lagoon Sediment Characterization Investigation Final Report
450 I — :
M Lagoon Min.
400- | ——————] MLagoon Max.
] Krauskopf 1967
30 mERL —
WSTLC

Concentration (mg * kg 1 dry wt)

Concentration (mg * kg * dry wt.)

H Lagoon Min. h
@ Lagoon Max.
Krauskopf 1967
EERL

Figure 3-2. Minimum and Maximum Concentrations of Elements with Benchmarks
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Table 3-2 presents a summary of the minimum and maximum values of element concentrations compared
to average values for the earth’s crust, ER-L, STLC and TTLC benchmarks. STLC benchmarks are
provided to illustrate that bulk sediments were near or below STLC criteria for elements prior to leaching
and dilution from STLC methods. Arsenic and Vanadium were the only elements reported slightly above
STLC values, and it is not reasonable to believe they would exceed STLC limits after the method
extraction. All elements were well below TTLC values. Copper was the only element measured at a
concentration slightly above the ER-L. Sediments with concentrations at or below the ER-L rarely cause
environmental effects (Long et. al 1995).

Concentrations of elements in sediments underlying reeds and reed tissue were similar to open water
sediment values. Some elements were measured at slightly higher values (primarily in the island
sediments). Values remained below levels of environmental concern such as the ER-L. There was no
evidence of increased concentrations in underlying sediments or sequestering of elements in plant tissues.

Table 3-2. Elemental Minimum and Maximum Values with Various Benchmarks (ug+g™)

Element Minimum Maximum Earth Crust1 ER-L STLC TTLC
Antimony ND ND 0.2 15 500
Arsenic 1.2 71 1.8 3.2 5 500
Barium 15.7 147 425 100 10,000
Beryllium ND ND 2.8 0.75 75
Cadmium . ND ND 0.2 1.2 1 100
Chromium 49 429 100 81 5 500
Cobalt 2.4 13.9 25 80 8,000
Copper 3.9 50.4 55 34 25 2,500
Lead 30.5 52.7 12.5 46.7 5 1,000
Mercury 0.05 0.05 0.08 0.15 0.2 20
Molybdenum 22 3 1.5 15 3,500
Nickel 4.4 18.5 75 20.9 20 2,000
Selenium ND ND 0.05 1 100
Silver ND ND 0.07 1 5 500
Thallium ND ND 0.45 7 700
Vanadium 11.8 101 135 24 2,400
Zinc 7.7 99.3 70 150 250 5,000

Concentrations of organic compounds of concern were below environmental effects guidelines (ER-L and
ER-M) and Title 22 STLC/TTLC criteria. Table 3-3 summarizes the various groups and individual
compounds. The majority of compounds evaluated for PAH, PCBs and pesticides were not detected, and
when detected they were present at low levels. There were no herbicides detected.

Concentrations of organic compounds in sediments underlying reeds and reed tissue were similar to open
water sediment values with the exception of phenol and phenol compounds (Appendix C). Phenol
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compounds naturally occur in the breakdown of lignins from plant material. Lignin breakdown products
are included in waste products from plant eating animals (e.g. waterfowl). Not surprisingly, the highest
levels of phenol (658 pg/kg), occurred within island sediments which include decaying plant material and
guano from waterfowl. The Washington Department of Ecology’s Toxicity Reference Value (TRV) for
phenol is 420 pg/kg. The one island sample exceeds this value, but all other samples are well below it.
There is no reason to believe that phenol concentrations are anthropogenic. Phenol is a constituent of coal
tar, and is formed during the natural decomposition of organic materials. Phenol is also a product or
byproduct of phenolic resins and caprolactam (plastics manufacturing), exhaust gases, residential wood
burning, and cigarette smoke. Another potential source is the atmospheric degradation of benzene under
the influence of light. There are no known coal tar or resin sources in the area. The other main sources are
atmospheric, and should create elevated levels in open water sediment samples. Rather, the increased
levels are found in areas of high plant and guano concentrations which suggests that the source is natural.

Overall, organic chemical concentrations remained near or below levels of environmental concern (e.g.
ER-L, WDOE 1995). With the exception of phenols, there was no evidence of increased concentrations
in underlying sediments or sequestering of elements in plant tissues.

Complete tabular results are provided in Appendix C.

19 ' October 2003
Project Number: N005473



Buena Vista Lagoon Sediment Characterization Investigation Final Report

Table 3-3. Organic Compound Maximum Values with Various Benchmarks
Max STLC TTLC ER-L ER-M
Substance (ng>g")  (ngemt)  (ng+g") (ng-g") (ng-g?)
Aldrin 0.07 140 1400
Chlordane 2.60 250 2500
DDT, DDE, DDD 26.69 100 1000 1.58 46.1
2,4-Dichlorophenoxyacetic Acid ND 10,000 100,000 ‘
Dieldrin 0.11 800 8000
Endrin 0.10 20 200
Heptachlor 0.23 470 4700
Methoxychlor 0.09 10,000 100,000
Mirex 0.13 2100 21,000
Pentachlorophenol ND 1700 17,000
Total PCB 4.29 5000 50,000 22.7 180
2,4,5-Trichlorophenoxypropionic acid ND 1000 10,000
Total PAH ' 298 Na na 4022 44,792

3.2.3 Reed Disposal Area, Volume and Weight Measurements

Uncompressed volume and density of reeds along the Northwest shore of the I-5 basin (Figure 2-1) was
measured to provide a basis for assessing the cost for reed disposal. A small patch of reeds occupying a
surface 3.7 square meters was removed by hand. Prior to harvesting, the averagé reed height was
estimated. Approximately half of the plants broke off at the sediment interface during the removal
process and the associated root material was not recovered. The balance of the harvested reeds possessed
reasonably intact root structures and some lagoon sediment. Removal of all the root material with the
above ground reed mass and washing away all the lagoon sediment was not possible using the trial
harvesting method. Additionally, it would have been very difficult to remove only the above
sediment/below water reed tops, thus the values reported represent a mix of intact and broken reeds.
Harvested material was loaded into a small trailer (4’ x 6°). No additional compaction of the plant
material (e.g., jumping on the plant mass) was attempted. The loaded trailer and tow vehicle were
weighed at the El Corazon disposal site in Oceanside and, after disposing of the reeds and sediment, the
trailer and tow vehicle were re-weighed. The net weight of the reeds was 500 lbs with a scale resolution
of + 40 Ibs.

Using the estimated in-field reed height and areal coverage and the harvested volume in the trailer, the
volume of reed material was “naturally compacted” by a factor of 7.2. Harvested reeds measured 61.1
kg/m?, with a density of 24 kg/m’. Table 3-4 details the reed harvesting results. The ultimate method of
reed removal is presently unknown; however, if non-mechanical “hand harvesting” is chosen these results
can be used to provide assist in predicting disposal volume, weight and cost.
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Table 3-4. Reed Disposal Area, Volume and Weight Data

Measurement Units Result
Area of reeds harvested m2 3.7
yd? 4.4
Volume of reeds harvested (average height =2.5 m) m® 9.3
yd® 12.1
Volume of reeds in disposal vehicle m’ 1.3
yd® 1.7
Weight of harvested reeds kg 227
Ib 500
Mass per unit area of harvested reeds kg/m® 61
Ib/yd? 112
Density of reeds harvested kg/m® 24
Ibryd® 41
Density of reeds in disposal vehicle kg/m® 173
Ibryd® 292
21 October 2003
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4.0 DATA SUMMARY AND DISCUSSION

Sediments were primarily comprised of sand size particles, with particle diameter increasing in the
downstream (east to west) direction. Sediments from the top nine feet of the 1-5 Basin and the top three
feet of the Coast Highway Basin were the only samples with <70 percent sand composition. TOC
concentrations were low in most samples with only one exceeding 1 percent. Particle size increased and
TOC decreased moving downstream to the west, a conventional aquatic sediment relationship.

There was very minimal evidence of contamination of elemental or organic compounds. Samples with the
highest level of constituents above detection limits were from 0-3 foot surface samples from the I-5 Basin,
followed by surface samples from the other three basins moving east to west. Levels of contamination °
within the I-5 surface samples were still very low, and do not come close to concentrations that are known
to cause biological effects.

Based on particle size and chemistry data, potential sediment management options are presented below.

Landfill All sediment and plant samples pass hazardous waste criteria and would be
acceptable for disposal at any class of landfill based on chemistry data.

Construction Fill Physical attributes of the sediment samples (e.g. plasticity and salinity) may
affect the acceptability for site specific land fills or construction sites.

Ocean Disposal All sediment samples would be expected to meet and exceed ocean disposal
acceptance criteria.

Beach Replenishment e [-5Basin Most sediments below nine feet

e Coast Hwy. Basin  Sediments below three feet
(based on 80% sand

composition)

Railroad Basin Sediments below three feet

e Weir Basin All Sediment

After the restoration plan has been finalized and approved, further testing may be required to better define
patterns of the particle size distribution depending on the sediment management plan that is developed.
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Pollutant Source and Sedimentation Analyses

December 2002

1. INTRODUCTION

1.1 Purpose and Objectives

This report summarizes Task 1.3(b) Pollutant Source Analysis and Task 1.3(c)
Sedimentation Analysis of the data collection program for the Buena Vista Lagoon
Restoration Feasibility Study. The objectives of the analyses are to identify critical
pollutants in the Buena Vista Lagoon, develop loading estimates for the identified critical
pollutants from Buena Vista Creek and local runoff, and determine potential sources of
critical pollutants in the Buena Vista Creek Watershed based on existing data.

1.2 Background

Buena Vista Lagoon (Lagoon) receives wet and dry weather input from the Buena Vista
Creek Watershed (Watershed). Typical sources of discharges from Buena Vista Creek
(Creek) include stormwater runoff and subsurface runoff under wet weather conditions
during storms, and runoff from wastewater, nuisance water, and irrigation return water
under dry weather conditions. The inflows carry pollutants in aqueous and particulate
phases into the Lagoon. The aqueous phase of a constituent tends to remain in the
water column within the Lagoon where it is subject to mixing across the Lagoon and over
the water column while undergoing physical, chemical, and biological interactions. The
particulate phase of the constituent tends to settle to the Lagoon bottom with the solids it
is sorbed to and is possibly redistributed by currents within the Lagoon during high flow
or inlet breach events. Interactions between constituents in the sediment bed and those
in the water column can take place across the sediment-water interface.

The water quality and sediment quality conditions within the Lagoon need be
characterized to determine the potential impact to the beneficial uses of the Lagoon as
designated in the San Diego Basin Plan (SDWQCB, 1994), which include the following:

o Contact Water Recreation (fishing from boat or shore)
o Non-Contact Water Recreation

o Biological Habitats of Special Significance

e Wildlife Habitat

o Rare, Threatened, or Endangered Species

o Marine Habitat

o Warm Freshwater Habitat
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¢ Estuarine Habitat (potential)

Evaluation of a full range of constituents in both water column and bottom sediments is
needed to identify critical pollutants that are present within the Lagoon at elevated levels
that could potentially impact the beneficial uses of the Lagoon. Upon identification of the
critical pollutants, the potential source areas within the watershed can be through
correlation with land uses.

The Lagoon historically experienced sedimentation as a result of sediment input from the
Creek. The existing conditions of sedimentation in the Lagoon are a common concern
such that sediment has been on the 303(d) list since 1996 as a critical pollutant of
Medium Priority for TMDL. Prior studies on sediment discharges from the Creek include
those by Applegate (1985) and Chang (1986). These studies yielded divergent results
as to the level of sediment loading from the Watershed, through the Creek, and into the
Lagoon. One major reason for the uncertainty in sediment loading estimates is the
nearly total lack of data for calibrating the analyses. The Watershed is essentially
ungauged. The Lagoon’s bathymetry has not been surveyed in a manner that permits
calculation of the amount of historical sediment deposition in the Lagoon that would
provide a basis for estimating sediment loading from the Creek. Therefore,
reexamination of the existing knowledge on sedimentation into the Lagoon based on an
independent loading analysis is necessary to provide adequate characterization of the
sedimentation conditions in the Lagoon.

1.3 Approach

The analysis approach described below was designed to achieve the stated objectives
of the study.

Existing data on the water quality in the Lagoon and Creek were reviewed to identify
pollutants at elevated concentrations. The measured concentrations were compared
with water quality objectives as set forth in the San Diego Basin Plan and California
Toxics Rule to identify critical pollutants.

The loadings of the identified critical pollutants into the Lagoon were determined for non-
point sources (NPS) and point sources (PS) based on existing data. The NPS loadings
from the Watershed were analyzed based on a regional analysis of loadings of the
critical pollutants. A regional analysis provides pertinent estimates of pollutant loadings
for an ungauged watershed based on data from neighboring watersheds with similar
hydrological and geological characteristics. Data from the neighboring watersheds were
reviewed and correlated with land uses. Land use-specific loading rates of the critical
pollutants were then determined on a regional basis. These rates were applied to the
Watershed to determine land use-specific loadings and total loadings of the critical
pollutants into the Lagoon. The land use-specific loadings were ranked to identify the
primary contributing land uses and source areas within the Watershed.
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The EPA Permit Compliance System (PCS) and information from the San Diego
Regional Water Quality Control Board (RWQCB) were surveyed for major dischargers in
the Watershed, which indicated no permitted dischargers in the Watershed. Therefore,
PS loadings were eliminated as pollutant sources.

Since sediment was determined to be a critical pollutant identified as a result of water
quality data review, a sedimentation analysis was conducted in addition to the Pollutant
Source Analysis. The Sedimentation Analysis was focused on discussion of the
sediment loading results from the Pollutant Source Analysis by comparing them with
those from prior studies in terms of both loading magnitude and basis of calculation to
provide a perspective on the updated loading estimate. The effects of BMPs are
discussed below based on information provided by the local agencies.

2. CRITICAL POLLUTANT IDENTIFICATION

This section discusses the results of the data review conducted to identify critical
poliutants in the Lagoon that might adversely affect the beneficial uses of the Lagoon
based on existing water quality information provided by local agencies. The primary
basis for critical pollutant identification included information that supported the 303(d)
listing by the RWQCB (1996,1998) and short-term water quality sampling programs
conducted in the Lagoon by Coastal Environments (Coastal Environments, 2000) and in
the Creek by the RWQCB (2002). Earlier studies addressing water quality conditions in
the Lagoon include City of Oceanside (1995), MEC (1994), Peters et al. (1985), LaPre
(1980), and Carpelan (1969).

21 RWQCB 303(d) Listing

The beneficial uses in the Lagoon were determined to be impaired for aquatic life,
contact recreation and noncontact recreation based on a water quality assessment
conducted by the RWQCB (1996, 1998). The pollutants determined to be critical for
303(d) listing included nutrients, sediment, and bacteria. The extents of impairment
included 150 acres by nutrients, 350 acres by sediment, and potentially 350 acres
threatened by bacteria.

The basis for listing nutrients as pollutants of priority was largely observational and
qualitative. Treated sewage was discharged directly into the Lagoon until 1967.
Together with urban runoff, nutrients were historically recycled within the Lagoon. The
presence of the original weir at the mouth of the Lagoon, which was installed in 1948
with a crest elevation at 5.8 feet (ft) above NGVD, isolated the Lagoon from tidal flushing
(Coastal Conservancy, 2002). The water depth in the Lagoon, which is regulated by the
higher of the weir crest and barrier beach seaward of the weir, varies between 1~3 ft.
Periodic algae blooms were observed to cause localized fish kills. Nutrient build-up in
the bottom sediments may have promoted eutrophication in the Lagoon. Direct
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observation of water quality conditions in the Creek also indicated potential
eutrophication in the stream water that discharges into the Lagoon (SWRCB, 2002).

The basis for listing sediment as a priority pollutant was also largely observational and
qualitative. The Lagoon was determined to receive sediment discharge through
stormwater runoff from various sources in the Watershed that included agricultural land
erosion, construction, and channel erosion. The weir and barrier beach at the mouth of
the Lagoon reduced sediment transport across the Lagoon and into the Pacific Ocean.
Approximately 122,000-130,000 cubic meters of sediment were dredged from the 15
Basin in 1983, from which two least-tern nesting islands were created. The islands were
graded and capped with sand in 1989. Urbanization of the watershed that generally
increased peak flow discharges during storms and encroachment upon the floodplain
that eliminated most of the riparian and marsh land buffer were considered primary
factors that contributed to Lagoon sedimentation, particularly during the period of the late
70's and early 80's.

The basis for listing bacteria as a priority pollutant was based on occasional
exceedances of bacteria objectives from water quality sampling in the Lagoon. A
number of sewage spill incidences occurred during the period of 1991-1995 that
contributed to elevated bacteria levels in the Lagoon. Stormwater runoff that discharges
into the Lagoon also contributed to the occasional violation of bacteria objectives.

The three priority pollutants were listed on both the 1996 and 2002 303(d) List, with
sediment designated higher priority (Medium) compared with nutrients and bacteria
(Low). Since the extent and level of beneficial use impairment by bacteria was
determined uncertain by the RWQCB (1998), only sediment and nutrients are
considered primary critical pollutants for this study based on the 303(d) process.

2.2 Lagoon Sampling

The water column in the Lagoon was most recently sampled in June-November of 1999,
at six locations within the Lagoon for conventional pollutants, nutrients, and other water
quality parameters on a monthly or bimonthly basis (Coastal Environments, 2000).
Figure 1 shows the sampling locations, which included 2 in the 15 Basin, 2 in the PCH
Basin, 1 in the Railroad Basin, and 1 in the Weir Basin. Table 1 summarizes the
sampling results.
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Figure 1 Lagoon Sampling Locations
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Table1 Lagoon Water Quality Sampling Results
7 BASIN PLAN
CONSTITUENT UNIT MEASURED RANGE 1
OBJECTIVE
Turbidity NTU 0.6-14.6 20
Total Nitrogen (N) mg/L 1.0-4.4 0.25°
Total Phosphorus (P) mg/L ND>-0.4 0.025°
Exceeded objective at least
Total Coliform MPN/100 mL once in each basin during 230-330°
period
. Exceeded objective only once 2
Fecal Coliform MPN/100 mL in Railroad Basin during period 400
Enterococcus MPN/100 mL No exceedance 1082
Dissolved Oxygen (DO),
Surface mg/L 4.5-6.2 7.0
Dissolved Oxygen (DO), )
Bottom mg/L 2554 7.0
. 7.0-9.0°
pH unit 8.0-9.3 6.5-8.5°
Salinity, Surface ppt 1.6-2.7
Salinity, Bottom ppt 1.6-3.0

Source: Coastal Environments (2000)

(1) RWQCB (1994). All objectives (except for turbidity) not to be exceeded more than 10% of
the time per year (per month for bacteria)

(2) Single sample.

(3) Non-detect.

(4) For bays and estuaries.

(5) Forinland waters.

(6) Forlagoons and lakes.

(7) Total data range. Local ranges vary.

The sampling results most notably indicate the following:

+ Nutrients (N, P) tended to significantly exceed objectives, sometimes by
an order of magnitude, which supports the 303(d) listing of nutrients as
critical pollutants in the Lagoon.

e Exceedances of the bacteria objectives were occasional overall, which
supports the 303(d) analysis by the RWQCB that considered bacteria as
of uncertain importance in impairing beneficial uses of the Lagoon.
Although total coliforms exceeded objectives more frequently, it is

Everest International Consultants, Inc.
December 2002



“Buena Vista Lagoon Restoration Feasibility Analysis
Pollutant Souvce and Sedimentation Analyses

generally considered a less important indicator for bacterial contamination
due to its ubiquitous, often naturally occurring sources.

o Dissolved oxygen (DO) in the Lagoon tended to be appreciably
depressed below objectives, which may be correlated with nutrient
excess and algae blooms observed in the Lagoon.

The results suggest that nutrients (N, P) are the primary pollutants of concern in the
Lagoon.

A reanalysis of the nutrient data from the sampling program was performed to evaluate
the potential limiting nutrient in the Lagoon. The nutrient concentrations were tabulated
to calculate total N, total P, and N/P ratio by sample, which were then summarized as
shown in Table 2.

* Table 2 Lagoon Nutrient Levels and N/P Ratios

ITEM ToTAL N TOTALP AVERAGE N/P
Minimum 1.0 0.02
Maximum 4.4 0.40 48
Mean 17 0.10

Since the ratio of N/P is greater than 10, the results indicate that the Lagoon tends to be
P-limited, which is typical of a waterbody receiving nutrients predominantly from non-
point sources (e.g. Thomann and Mueller, 1987). This is consistent with the fact that
there is no permitted point source in the Watershed that discharges into the Creek.
Nutrient loadings to the Lagoon are, therefore, expected to primarily originate from non-
point sources such as agricultural, open, and urban lands as suggested in the RWQCB
303(d) fact sheets (RWQCB, 1998).

2.3 Creek Sampling

The Creek water was most recently sampled three times during May-June, 1998 at
Wildwood Park in Vista, South Vista way (Carlsbad) and a downstream location near the
Lagoon, respectively, for nutrients, total suspended solids, turbidity, and metals. The
results are summarized in Table 3.
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Table 3 Creek Water Quality Sampling Results

CONSTITUENT UNIT MEASURED RANGE ggﬁ:lcﬁlb?

Total Diﬁ%l\g;d Solids ma/L 1133-1.378 750
Turbidity NTU 06-1.7 20
Total Nitrogen (N) ma/L 1.9-4.1 1.0
Total Phosphorus (P) mg/L 0.22-0.83 0.1

Chromium, Dissolved ug/L 10 ] ﬂ{ié:‘;ﬁﬁl )
Zinc, _II_D;féslolved ug/L 38 121

Other Metal ND

Chiloride mg/L 454 250
Sodium mg/L 254 60
Sulfate mg/L 281 250

Source: RWQCB (2002)

(1) RWQCB (1994). All objectives (except for turbidity) not to be exceeded more than
10% of the time per year.

(2) For streams.

(3) Non-detect.

The sampling results most notably indicate the following:

+ Nutrients (N, P) tended to exceed objectives, which supports the 303(d)
listing of nutrients as critical pollutants in the Lagoon.

e TDS, chloride, and sodium tend to appreciably exceed objectives, which
indicates elevated salt content in the Creek water discharging into the
Lagoon. Although high salt concentrations in the Creek may impact
certain beneficial uses of the Creek, they are not expected to have
discernible effects on the Lagoon water considering the often brackish
conditions in the Lagoon (Coastal Conservancy, 2002).

e There were no exceedances of the metals objectives, which suggest
loadings of metals into the Lagoon are not significant.
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The results suggest that nutrients (N, P) are the primary pollutants of concern in the
Lagoon.

2.4 Summary

Based on the information from the 303(d) process and analysis of sampling data from
the Lagoon and Creek presented above, sediment and nutrients (N, P) were identified as
critical pollutants in the Lagoon.

3. POLLUTANT SOURCE ANALYSIS

This section discusses the methods, procedures, and results of the poliutant source
analysis for the identified critical pollutants (i.e., sediment and nutrients).

3.1 Sediment

Method

Sediment loadings into the Lagoon and potential sources in the Watershed were
analyzed based on a regional watershed sedimentation analysis. The regional
watershed sedimentation analysis was performed based on data of stream flows,
sediment loadings and land uses from a group of watersheds in the general coastal
region centering around the study area. The sediment loadings from the selected
watersheds were determined based on prior studies and correlated with land uses by a
regression analysis. The analysis yielded a regional loading estimator that is capable of
providing total and land use-specific loadings from any typical watershed in the region on
an average basis. The loading estimator was then applied to the Watershed to
determine sediment loading through the Creek and land use-specific loadings in the
Watershed.

Analysis

A total of nine coastal streams in the general geological province of the Peninsular
Ranges that encompasses the study area and extends approximately from just north of
Santa Ana River to the Mexican border were selected to represent sedimentation
characteristics of the region. Selection of the component streams for the regional
analysis was based on availability of sediment loading data either in the streams or
watersheds. Table 4 shows the selected component streams, stations in the streams
where the loading analysis was performed, watershed drainage areas above the
stations, and levels of upstream regulation (e.g damming). The composition of the
levels of upstream regulation of the component streams roughly reflects the
characteristics of watershed development in the region.

Everest International Consultants, Inc. 9
December 2002 -



Buena Vista Lagoon Restovation Feasibility Analysis
Pollutant Source and Sedimentation Analyses

Table 4 Component Streams for Regional Sediment Loading Analysis

- USGS DRAINAGE 1

STREAM STATION STATION (SQ. MILE) REGULATION
San Dieguito River Del Mar 11030500 338 Extensive
San Diego River Santee 11022500 377 Extensive
San Diego Creek Culver 11048500 42 Extensive
San Diego Creek Campus 11048555 306 Extensive

San Juan
San Juan Creek Capistrano 11046500 106 Moderate
San Luis Rey River Oceanside 11042000 557 Moderate
Sa”taRMarga”ta Ysidora 11046000 723 Moderate
iver
Sweetwater River Descanso 11015000 45 Natural

Santa Ana River Santa Ana 11078000 1,700 Extensive

(1) Inman and Jenkins (1999)

Sediment loads from the component streams were obtained based on the data from
Taylor (1983), Inman and Jenkins (1999), and the USGS stream loading measurement
database. Taylor (1983) analyzed 23 coastal basins in Southern California and provided
upland sediment yields from the watersheds based on debris basin siltation data. The
estimated sediment yields represent the amounts of upland sediment production in the
watershed. Inman and Jenkins (1999) analyzed 20 coastal streams in California and
calculated in-stream sediment loads based on USGS stream flow and suspended
sediment measurements.

The data from Taylor (1983), inman and Jenkins (1999), and the USGS database
(USGS, 2002) were processed to provide in-stream sediment loads for the nine
component streams selected for analysis. The in-stream loads for all streams except
San Diego River at Culver and San Dieguito River were provided by Inman and Jenkins
(1999). The load for San Diego River at Culver was calculated separately based on the
USGS measurements at the location. Since only upland yield was available for San
Dieguito River, it was necessary to estimate the in-stream load based on the upland
yield provided by Taylor (1983).

It has been well established that the actual amount of sediment delivered through the
streams to downstream locations (known as coastal delivery) is often appreciably less
than the amounts produced upland, primarily due to the presence of various interceptors
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(e.g., dams and debris basins) as well as the variable carrying capacities of runoff flows
overland and in stream along the paths of sediment delivery. A delivery ratio, defined as
the ratio of sediment load measured in-stream at a downstream location to the upland
sediment yield, needs be developed and applied to the upland sediment yield to obtain
the in-stream sediment load at a downstream location.

To develop delivery ratio estimates, the sediment loads provided by Inman and Jenkins
(1999) were divided by upland yields by Taylor (1983) for streams that were analyzed by
both to provide data points of delivery ratios. These data were then correlated with
watershed drainage areas by a regression analysis to provide a regional delivery ratio
curve as show in Figure 2. The results indicate that the delivery ratio decreases (smaller
fraction delivered to downstream) as watershed size increases, which is consistent with
the well-known fact that sediment delivery becomes inefficient as the size of a storm
system becomes smaller relative to that of the watershed. For San Dieguito River with a
drainage area of 338 square miles (mi®, the delivery ratio was determined to be
approximately 0.42. Applying this delivery ratio to the upland yield estimate by Taylor
(1983), the corresponding in-stream load was determined. As a

verification of the regional delivery ratio curve, the in-stream load of 102,885 cubic
meters/year (m*yr) measured in San Diego Creek at Campus Drive was applied with a
predicted delivery ratio of 0.43 to give an upland yield of approximately 239,300 ni/yr.
This agrees well with the site-specific estimates of approximately 250,000 n/yr (County
of Orange, 1998).
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Figure 2 Regional Sediment Delivery Ratio
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Table 5 shows the sediment loads for the nine streams together with four types of
primary erosional land use acreages in the respective watersheds. Largely paved
impervious areas were not included in the analysis due to the limited erosional area
associated with this land use. The acreages of the erosional land uses above the
measuring stations were obtained from the EPA BASINS land use database (EPA,
2001a).

Table 5 Sediment Loads and Land Use Acreages

LAND USE 1
STREAM (ACRE) (I;"?,.t\\(l::R )
AGRICULTURAL RANGE BARREN FOREST
San Dieguito River 42.212 108,670 1677 44,301 100,470
at Del Mar
San Diego River at
Santee 8,198 174,197 3,939 32,204 9,615
San Diego Creek at 8,016 10,690 1.455 335 124.200
Culver ‘
San Diego Creek at
Campus 9,826 18,896 3,023 335 102,885
San Juan Creek at
San Juan 9,737 56,825 1,568 5,724 49,038
Capistrano
San Luis Rey‘River 72,844 200,890 3,509 67,089 409,615
at Oceanside
Santa Margarita
River at Ysidora 90,260 346,237 8,340 32,091 91,346
Sweetwater River
at Descanso 1,870 18,631 0 7,958 4,135
Santa Ana River at
Santa Ana 194,763 431,967 25,481 203,003 475,962

(1) Based on bulk sediment aggregate density of 1.04 tons/m> (Taylor, 1983).

Table 6 shows the sediment loads per acre of drainage areas for the nine streams
together with the four types of erosional land use areas as percentages of total drainage
areas in the respective watersheds. These values were obtained by normalizing the
values in Table 5 by total drainage areas in the respective watersheds.
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Table 6 Sediment Loads and Land Use Acreages

LAND UsSE
(% TOTAL DRAINAGE)
STREAM \ LoaD
AGRICULTURAL RANGE BARREN FOREST (M /ACRE/YR)
San Dieguito River
at Del Mar 20.0 51.4 0.8 21.0 0.47
San Diego River at
Santee 3.2 69.9 1.6 12.9 0.04
San Diego Creek
at Culver 30.4 40.6 55 1.3 472
San Diego Creek
at Campus 13.0 25.0 4.0 0.0 - 1.36
San Juan Creek at
San Juan . 13.0 75.7 2.1 7.6 0.65
Capistrano
San Luis Rey
River at Oceanside 20.0 55.3 1.0 18.5 1.13
Santa Margarita
River at Ysidora 183 70.3 1.7 6.5 0.19
Sweetwater River
at Descanso 6.8 64.1 0.0 27.4 0.14
Santa Ana River at
Santa Ana 17.9 39.7 2.3 18.7 0.43

The normalized (per-acre) sediment loads in the last column of Table 6 were correlated
with the four types of normalized (percent) land uses in Columns 2~5 using multiple
linear regression in the following form (Seber, 1977):

L= 14+l +¢

where L is the normalized total in-stream load, /, the land use-specific load for land use
i, A; the normalized area of land use j, /,the intercept, and & a random regression

residual with zero mean and constant variance. The regression provides /;, as estimates

of regional loading rates from the four types of primary erosional land uses. Table 7
shows the loading rates.

As a verification of the estimates, site-specific loading rates from priorlocal studies in the
region were extracted and compared with the present rates. Results are shown in Table 8.
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Table 7 Sediment Loading Rates by Land Uses
LAND USE %;@Kgg::;f
Agricultural 6.4
Range 2.3
Barren 106.4
Forest 8.4

Table 8 Sediment Loading Rate Comparison

LOADING RATE
(M*/ACRE/YR)
LAND USE SAN DIEGO CREEK BUENA VISTA CREEK
PRESENT STUDY WATERSHED WATERSHED
(OCPFRD, 2000) (APPLEGATE, 1985)
Agricultural 6.4 7.5 104
Range 2.3 2.7 1~2°
Barren 106.4 - 327 19.12
Forest 8.4 -—

(1) “Open” land use; assumed to approximate Range.
(2) “Construction” land use; assumed to approximate disturbed/transitional Barren.
(3) “Natural” land use; assumed to approximate Range.

Comparison of the rates indicates that the loading rates by the present study based on a
regional regression procedure agree well with site-specific estimates for the San Diego
Creek watershed for Agricultural and Range land uses. The rate for Barren land uses
was estimated to be considerably higher than those of other land uses, which is
consistent with the pattern in the local estimates. Quanititatively, however, the present
estimate for Barren land uses exceeds the local estimates by a factor of 3~5. One
possible reason for this discrepancy is the sensitivity of Barren land uses, which include
disturbed, transitional lands such as construction sites, to sediment control and land
management measures implemented. Loading from Barren land uses can vary
significantly depending on the extent of disturbed lands within a watershed, the length of
time disturbed lands are present, and the level of sediment control measures
implemented. On this basis, loading rates from Barren land uses are probably best
estimated based on site-specific estimates. For sites where local estimates are not
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available, such as in the case of the present study, the rates presented in Table 8 can be
used to bracket the range of potential loadings.

Results

Sediment loading rates developed from the analysis presented above were applied to
the land uses in the Watershed to provide total sediment loading and identify primary
source areas. The existing land use distribution within the Watershed was obtained from
the EPA BASINS database (EPA, 2001a) as shown in Figure 3. Table 9 summarizes
the results of sediment loadings from the Watershed into the Lagoon by erosional land
uses.

Table9 Lagoon Sediment Loading

LAND USE AGRICULTURAL RANGE BARREN FOREST ToTAL
('g‘g‘?:) 1,743 1,300 421 103 3,567

waotal 15.6 116 38 0.9 32
'-(‘:37;':3 11,155 2,990 13,893" 865 28,903

(1) Based on estimate from San Diego Creek Watershed (OCPFRD, 2000)

The results in Table 9 indicate that the Watershed discharges an annual total of
approximately 28,900 m* of sediment into the Lagoon. Barren land uses contribute the
greatest amount of sediment into the Lagoon, followed closely by Agricultural land uses.
Contributions from Range and Forest land us es appear to be relatively small due,
respectively, to the relatively low loading rate from range lands and small acreage of
forest present in the Watershed. The primary Source Areas for sediment in the Lagoon
are, therefore, areas designated as Barren and Agricultural land uses in Figure 3.

It should be noted that, although urban land uses were not considered as erosional land
uses in the present study, the runoff associated with urban land uses can contain small
amounts of fine-grained sediment that can add to the total sediment loading that reaches
the Lagoon. This potential additional sediment ioad was considered negligible for the
present study.
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Figure 3 Buena Vista Watershed Land Use Distribution

Comparison with Prior Studies

Sediment loading from the Watershed through the Creek into the Lagoon was previously
estimated by Applegate (1985) and Chang (1986) using different methods. The studies
provided divergent results of sediment loading into the Lagoon, with approximately
58,140 m*/yr predicted by Applegate (1985) versus approximately 5,000 m*yr provided
by Chang (1986). The order-of-magnitude difference in loading estimates resulted in
uncertainty as to the actual sedimentation conditions in the Creek-Lagoon system. One
maijor reason for the uncertainty in sediment loading estimates is the nearly total lack of
data for calibrating the analyses. The Watershed is essentially ungauged. The
bathymetry of the Lagoon has not been surveyed in a manner that permits calculation of
the amount of historical sediment deposition in the Lagoon that would provide a basis for
estimating sediment loading from the Creek.

Although there is no reliable basis for determining the actual sediment loading, the
Applegate (1985) estimate is probably on the high side based on observation of
sediment accumulation indicators (e.g., shoals) in the 15 Basin. On the other hand, the
Chang (1986) estimate implies relatively insignificant Lagoon sedimentation compared
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with other streams in the region and this seems inconsistent with the view of the
RWQCB. The RWQCB has determined that there is a sedimentation problem in the
Lagoon and that the sediment originates from upland sources in the Watershed
(RWQCB, 1998). On this basis, the sediment loading of developed under the present
study represents an estimate somewhere between the prior sediment loading estimates.

The sediment loading estimates in the present study are based on a relatively limited
data set (i.e., component streams/watersheds). Refinement of the regression model
through inclusion of more regional data points would assist in providing more accurate
estimates for land use-specific loadings. Local land use-based mass loading monitoring
analogous to the NPDES stormwater monitoring program conducted under RWQCRB for
the City of San Diego, San Diego County, San Diego Unified Port District, and 17 other
cities as co-permittees would allow further improvement on loading estimates.

Creek Erosion .

Creek erosion (channel down-cutting) has been one of the historical concerns in the
Watershed. One of the reasons for the concern is that it represents a source of
sediment that would be carried downstream and discharged into the Lagoon.

The most significant reported erosion events occurred during the period of late 70’s and
early 80's. Severe down-cutting along portions of the channel was observed during the
period. Since then, stormwater detention facilities were constructed in the Watershed to
reduce the peak flows. No significant erosion event was subsequently reported based
on available record

Although severe erosion was reported during the earlier period, there was no evidence
that the eroded sediment was transported all the way into the Lagoon rather than
deposited along the downstream portions of the Creek. The delivery ratio of eroded
material is rarely unity as discussed previously. In a stream, the actual amount of
material delivered downstream largely depends on the carrying capacity of the stream
flow, which varies along the stream.

Chang (1986) analyzed erosion in the Creek using the Fluvial model (Chang, 1984). It
was determined that the Creek erodes at 33, 222, and 1,377 m3/yr for 10, 25, and 100
year floods, respectively. Since Fluvial is a bed-load model that predicts transport of the
sand fraction of the bed material only, the corresponding total load of erosion is
estimated to be approximately 330, 2,220, and 10,377 m3/yr for 10, 25, and 100 year
floods based on a 10% sand composition. Given the fact that an average annual
discharge approximately corresponds to a 2~3-year event, discharge of sediment due to
erosion in the Creek is not expected to be significant based on these estimates. In other
words, the sediment loads that discharge into the Lagoon is expected to be
predominantly derived from source areas in the Watershed as opposed to creek
ersosion.
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3.2 Nutrients

Method

Nutrient loadings into the Lagoon and potential sources in the Watershed were analyzed
based on a regional watershed nutrient loading analysis. The regional watershed
nutrient loading analysis was performed based on data of stream flows, nutrient loadings
and land uses from a group of watersheds in the general coastal region centering
around the study area. The nutrient loadings from the selected watersheds were
determined based on data from stream nutrient and flow monitoring programs conducted
by the USGS (USGS, 2002a, b) and correlated with land uses by a regression analysis.
The analysis yielded a regional loading estimator that is capable of providing total and
land use-specific loadings from any typical watershed in the region on an average basis.
The loading estimator was then applied to the Watershed to determine nutrient loading
through the Creek and land use-specific loadings in the Watershed.

Analysis

A total of eight coastal streams in the general geological province of the Peninsular
Ranges that encompasses the study area and extends approximately from just north of
Santa Ana River to the Mexican border were selected to represent nutrient export
characteristics of the region. The component streams for the regional analysis were
selected based on availability of long-term continuous flow data and consistency with
those used in the sediment loading analysis. Table 10 shows the selected component
streams, stations in the streams where loading analysis was performed, watershed
drainage areas above the stations, and the levels of upstream regulation €.g., dams).
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Table 10 Component Streams for Regional Nutrient Loading Analysis

USGS DRAINAGE 1

STREAM STATION STATION (SQ. MILE) REGULATION
San Dieguito River Del Mar 11030500 338 Extensive
San Diego River Santee 11022500 377 Extensive
San Diego Creek Culver 11048500 42 Extensive

San Juan
San Juan Creek Capistrano 11046500 106 Moderate
San Luis Rey River Oceanside 11042000 557 Moderate
Santa Margarita Ysidora 11046000 723 Moderate
River A
Sweetwater River Descanso 11015000 45 Natural

Santa Ana River Santa Ana 11078000 1,700 Extensive

(1) Inman and Jenkins (1999)

The composition of the levels of upstream regulation of the component streams roughly
reflects the characteristics of watershed development in the region. Unlike the sediment
analysis presented previously, in-stream nutrient loads are not available from either
existing studies or the USGS database for the streams considered for analysis.
Therefore, it was necessary to first develop nutrient loads for each of the streams before
applying the method of regional regression. Nutrient loads from the component streams
were determined by developing the regional nutrient rating curves for total N and total P
and applying the rating curves to long-term flow records in each of the component
streams.

Nutrient monitoring data for a number of streams in the region are available from the
USGS database (USGS, 2002a). The measurements were conducted over different
periods in the last few decades with simultaneous flow measurements. Although various
agencies have conducted nutrient sampling in the regional streams, no simultaneous
flow data were collected. This is also the case with the STORET database maintained
by EPA (which no longer stores historical data from the USGS). The lack of
simultaneous flow measurements essentially renders the nutrient data useless for
loading calculations. On this basis, only the USGS data were used for the determination
of regional nutrient rating curves. Table 11 lists the streams and stations where
simultaneous nutrient and flow measurements are available.
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Table 11 Streams for Regional Rating Curve Development

STREAM STATION Sl:'rfﬁ g N
Santa Margarita Ysidora 11046000
Santa Margarita Fallbrook 11044500

San Luis Rey River Oceanside 11042000
San Luis Rey River Bonsall 11041000
San Luis Rey River Monserate Narrows 11040000
San Diego River Old Mission Dam 11022490
Bubble-Up Creek Pala 11039600
Sweetwater River Descanso 11015000
Tecolote Creek San Diego 11078000

The simultaneous nutrient and flow measurements from these stations were extracted
from the USGS database. Total N and P in each of the samples were calculated from
component compounds when the totals are not provided. Since not all samples contain
the complete suite of component compounds to permit calculation of the totals, samples
with the majority of the component compounds measured were included to provide
approximate totals so as to increase the number of data points. For example, the sum of
dissolved nitrite-N, dissolved nitrate-N, total ammonia-N, and total organic-N was used
as total N for the Santa Margarita River at Ysidora.

It has been widely established that an approximately linear relation exists between the
logarithm of nutrient concentration and logarithm of flow discharge €.g. Cohn et al.,
1989). This permits the development of a simple rating curve that correlates constituent
concentration with flow discharge. Since constituents in streams are generally much
less frequently measured than flows, a rating curve can be used to provide continuous
estimates of concentrations given continuous flow measurements. The usefulness of a
rating curve is especially apparent in the case of ungauged or infrequently gauged
streams when estimates of constituent loadings are required.

The logarithms of total N and total P data processed from the USGS data were
regressed with the logarithm of daily mean stream flows. The bias inherent in the
retransformation of the logarithm regression (Cohn, 1995; Koch and Smillie, 1986) was
corrected using the method of Furguson (Furguson, 1986). Figures 4 and 5 present the
rating curves for total N and total P for the region.
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The rating curves for total N and total P determined were applied to the long-term
continuous daily mean flow measurements inthe streams listed in Table 10 to provide
long-term continuous loading records for these streams. A total of ten years of flow
records were used for most of the streams, which produced corresponding loading
records of equal length. The continuous loads were then summed to provide total
annual loads for the individual streams.

Table 11 shows the nutrients loads for the eight streams together with five types of
primary land use acreages in the respective watersheds. The acreages of the land uses
above the measuring stations were obtained from the EPA BASINS land use database
(EPA, 2000).

Table 12 shows the nutrient loads per acre of drainage areas for the eight streams
together with the five types of land use areas as percentages of total drainage areas in
the respective watersheds. These values were obtained by normalizing the values in
Table 11 by total drainage areas in the respective watersheds.

The normalized (per-acre) nutrient loads in the last two columns of Table 12 were
correlated with the five types of normalized (percent) land uses in Columns 2-5 using
multiple linear regression in the form of load equal to the sum of products between the
land use percentages and corresponding loading rates. The regression coefficients thus
determined represent estimates of regional loading rates for the five types of land uses.
Table 13 shows the loading rates.

Since there has been a paucity of long-term land use-based loading monitoring data in
the region and nationwide in general, direct verification of the loading rate estimates can
not be reliably made. As an indirect verification of the estimates, the nutrient loading
rates were divided by the sediment loading rates by land use to provide potency factors
for the individual land uses. These potency factors were compared with those provided
in EPA (1977) as shown in Table 14. Comparison of the data in Table 14 indicates that
the potency factors determined based on nutrient and sediment loadings compare well
qualitatively with literature ranges.

For urban areas, the present study estimates a total P loading rate of 0.00076
tons/acre/yr compared with approximately 0.00064 tons/acre/yr for residential and
commercial lands provided by the EPA Nationwide Urban Runoff Program (NURP)
database (EPA, 1983). Assuming a typical N/P ratio of 10, the latter gives a total N
loading rate of 0.0064 tons/acre/yr, which compares fairly well with 0.0079 tons/acre/yr
estimated by the present study. It is also worth noting that the present study predicts a
higher loading rate from agricultural lands than from urban lands, which is consistent
with values provided in EPA (2001).
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Table 11 Nutrient Loads and Land Use Acreages

LAND USE LoAD
STREAM (ACRE) (TONIYR)
AGRICULTURAL | RANGE | BARREN BLLJJTLBDA-[JJIP FOREST TOJAL TO;A"
San Dieguito
River at Del Mar 42,212 108,670 1,677 13,547 44 341 10.6 1.0
San Diego River
at Santee 8,198 174,197 3,939 28,265 32,204 136.1 12.7
San Diego Creek
at Culver 8,016 10,690 1,455 5,734 335 476 4.4
San Juan Creek
at San Juan 9,737 56,825 1,568 1,179 5,724 74.9 7.1
Capistrano
San Luis Rey
River at 72,844 200,890 3,509 12,169 67,089 163.5 14.4
Oceanside
Santa Margarita .
River at Ysidora 90,260 346,237 8,340 12,862 32,091 431.9 41.4
Sweetwater River
at Descanso 1,970 18,631 0 506 7,958 48.5 45
Santa Ana River
at Santa Ana 194,763 431,967 | 25,481 218,243 | 203,003 961.8 929
Table 12 Nutrient Loads and Land Use Acreages
LAND USE LoAD
STREAM (% TOTAL DRAINAGE) (10°M*/ACREIYR)
AGRICULTURAL | RANGE | BARREN B%TLE::EIP FOREST TOJAL TO;AL
San Dieguito
River at Del Mar 20.0 51.4 0.8 6.4 21.0 0.050 0.005
San Diego River
at Santee 3.2 69.9 1.6 11.3 12.9 0.546 0.051
San Diego Creek
at Culver 30.4 406 55 21.8 1.3 1.807 0.169
San Juan Creek
at San Juan 13.0 75.7 2.1 1.6 7.6 0.998 0.095
Capistrano
San Luis Rey
River at 20.0 55.3 1.0 3.4 18.5 0.423 0.040
Oceanside
Santa Margarita 18.3 70.3 17 26 65 | 0877 | 0.084
River at Ysidora
Everest International Consul 23
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Table 12 Cont.

LAND USE ; %OAD
o .
STREAM (% TOTAL DRAINAGE) T Sr1 :TAn: /AC$EI:§2
AGRICULTURAL | RANGE | BARREN BUILD-UP FOREST N p
Sweetwater River
at Descanso 6.8 64.1 0.0 17 274 1.669 0.156
Santa Ana River
at Santa Ana 17.9 39.7 2.3 20.1 18.7 0.884 0.085
Table 13 Loading Rates by Land Uses
LOADING RATE
LAND USE (TON/ACRE/YR)
TOTALN TOTALP
Agricultural 0.0121 0.0011
Range 0.0162 0.0015
Barren 0.1199 0.0111
Urban/Build-Up 0.0079 0.0008
Forest 0.0261 0.0024
Table 14 Potency Factor Comparison
POTENCY FACTOR (%)
LAND USE PRESENT STUDY EPA (1977)
TOTALN TOTALP TOTAL N TOTALP
Agricultural 0.19 0.017 0.10~0.25' | 0.003~0.140
Range 0.70 0.065
Barren 0.11 0.010 0.05~2.69° | 0.022~0.450°
Forest 0.31 0.029
(1) For corn, wheat, and cotton based on continuous sampling.
(2) For pasture, alfalfa and brome grass based on continuous sampling.
Everest International Consultants, Inc. 24
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Results

Nutrient loading rates developed from the analysis presented above were applied to the
land uses in the Watershed to provide total nutrient loadings and identify primary source
areas. For consistency with the use of local sediment loading estimate for Barren land
uses, the regional N and P loading rates for Barren land uses were scaled by the
regional potency factor for Barren land uses (Table 14) to provide corresponding local
estimates. The existing land use distribution within the Watershed is shown in Figure 3.
Table 15 summarizes the results of nutrient loadings from the Watershed into the
Lagoon by land uses.

Table 15 Lagoon Nutrient Loading

URBAN/
LAND USE | AGRICULTURAL RANGE BARREN BUILD-UP FOREST TOTAL
Area
(acre) 1,743 1,300 421 6,609 103 10,176
%Total
Watershed 15.6 11.6 3.8 59.1 0.9 91
Total N
Loading 21.1 21.1 16.7 52.2 27 112.7
(ton/yr)
Total P ‘
Loading 1.9 2.0 14 50 0.2 10.6
(ton/yr) :

The results in Table 15 indicate that the Watershed discharges annual totals of
approximately 113 and 11 tons of total N and total P into the Lagoon, respectively.
These amounts are relatively high compared with other smaller streams, which is
consistent with the eutrophic tendencies historically observed in the Lagoon. Urban and
Build-Up land uses contribute the greatest amounts of nutrients into the Lagoon,
followed by Agricultural and Range land uses. Contribution from Forest land uses
appears to be relatively small due to the relatively small acreage of forest present in the
Watershed. The primary Source Areas for nutrients in the Lagoon are, therefore, areas
designated as Urban/Build-Up, Agricultural, and Range land uses in Figure 3.
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BUENA VISTA LAGOON MANAGEMENT PLAN ELEMENTS

WATER QUALITY

1.0 INTRODUCTION

This study characterizes the current water quality conditions in the lagoon and establishes
a sampling design and protocol for future monitoring. Measurements were made at six stations in
the lagoon between June 1999 and November 1999. The 1999 water quality program was for a
short period of time and did not cover all the seasons. Historical data from previous studies are
included in this report to provide more information about the water quality in the lagoon. Historical
studies and the current study indicate there are significant differences in water quality conditions
between the four lagoon basins (Weir Basin, Railroad Basin, Central Basin. and Eastern Basin).
Differences have been attributed to inflow from Buena Vista Creek, historical accumulation of
sludge and plant detritus, recycling of nutrients, local urban and stormwater runoff, and sediment
deposition.

2.0 SAMPLING DESIGN AND PROTOCOL

A total of six permanent water quality sampling stations were located in the open water area
of the lagoon: one in the Weir Basin; one in the Railroad Basin; two in the Central Basin: and two
in the East Basin (Figure 1). These stations were selected to represent large segments of the lagoon.
Station locations were chosen to correspond to other existing historical water quality testing stations
(e.g., Carpelan, 1960).

Each station was sampled monthly (from June 1999 to November 1999) for temperature,
salinity, pH, and Dissolved oxygen (DO), and bi-monthly for:

Biological Oxygen Demand

Turbidity

Total Nitrogen (N) (total inorganic nitrogen + organic nitrogen)
Total Inorganic Nitrogen (nitrate + nitrite + ammonia N)

Total Phosphate Phosphorus (P)

Orthophosphate Phosphorous

Ammonia

Total and Fecal Coliform and Enterococcus

Coastal Environments Final Report
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Water quality measurements were made in the field from a small two-man kayak.
Temperature, salinity, pH, and DO were measured electronically in the field. using a YSI (#85)
DO/temperature/salinity/conductivity meter. Prior to each survey, the YSI instrument was
calibrated. These parameters were recorded near the surface and near the bottom. Other parameters
required samples of water for laboratory analyses. The water analysis was performed by a certified
laboratory (Pat-Chem Laboratories, 4805-B Mercury St, San Diego, CA 92111). The results of their
analysis is presented in Appendix B. Due to the shallowness of the lagoon, all water samples were
collected at the surface in approximately 0.5 ft depth of water. To account for diurnal differences
in concentrations of dissolved oxygen due to plant photosynthesis and respiration, the surveys were
conducted between 0600 and 0900 hours.

3.0 WATER QUALITY CHARACTERISTICS FROM THE RECENT
MEASUREMENTS

Monthly surveys were conducted during September and November. Bi-monthly surveys
taken from the lagoon were conducted during June, July (extra), August, and October.

Results of all water quality measurements taken monthly are presented in Table 1. Results
of chemical analyses of water samples taken bimonthly are presented in Table 2. These data are
summarized as mean values and ranges for each parameter by basin in Table 3.

The data did not cover the wet season (November to April), therefore, it may not be used
to describe seasonal changes in the lagoon.

The monitoring period occurred during the dry season, and little to no rainfall occurred in
San Diego County. The coastal zone had below normal air temperatures and increased cloud
conditions due to a strong 1999 La Nina period. The only inflow to the lagoon was from non-point
source urban runoff. No tidal exchange occurred. However, during the study period, the water level
in the lagoon twice rose approximately 12 in. above the elevation of the weir, due to accumulation
of urban runoff (Figure 2) and the presence of a sand berm at the mouth of the lagoon.
Accumulation of water ceased briefly when the inlet was opened on about 10 July 1999 and again
on about 30 October 1999. Since the water level in the lagoon continued to rise throughout the study
period, the evaporation rate did not exceed the accumulation rate. Consequently, no comparisons
can be made to the historical data of Purer (1942) where salinities ranged from fresh (2 ppt) to
hypersaline (64 ppt) levels. Salinity concentrations within the lagoon did, however, resemble the
more current data of Carpelan (1958 - 1959) and Peters et al. (1979 - 1983), where salinity values
- remained below 5 ppt for the majority of the time. Historical data are summarized in Appendix A.

Dissolved oxygen measurements within the lagoon showed large fluctuations in the West and
Central Basins, where concentrations dropped below safe levels (i.e., below 2.0 mg/l), especially in
the Railroad Basin from July through October and the eastern Central Basin during September and
October. The East Basin exhibited some variability in dissolved oxygen concentrations, but
concentrations remained above safe levels. This variability may have been partly due to the unique

Coastal Environments
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CE Reference # 00-02B 3



Buena Vista Lagoon Land Managemen't Plan Elements - Water Quality

Table 1. Results of water quality measurements taken in Buena Vista Lagoon,
June through October 1999.

Data obtained from a YSI 85 hand held meter

Date Station D.O. Salinity Temperature
Surface Bottom Surface Bottom Surface Bottom

6/16/1999 1 2.99 0.74 5.9 8.5 222 222
7/12/1999 1 5.77 1.67 1.7 1.7 26.2 2
8/16/1999 1 8.49 7.16 3.1 3.1 24.1 24,
9/17/1999 1 6.50 6.15 29 29 22.1 222
10/25/1999 1 8.56 845 2.7 2.7 20.0 20.1
6/16/1999 2 7.47 6.99 2.6 2.6 22.4 224
7/12/1999 2 3.72 0.03 1.7 1.7 249 24.1
8/16/1999 2 0.67 0.11 2.0 2.0 22.6 22.6
9/17/1999 2 0.24 0.04 2.1 2.2 20.5 20.5
10/25/1999 2 0.45 0.07 24 24 18.6 18.9
6/16/1999 3 5.25 5.88 1.8 1.8 222 222
7/12/1999 3 10.42 0.83 1.6 1.7 24.5 237
8/16/1999 3 4.61 3.00 2.0 2.0 22.1 222
9/17/1999 3 2.44 1.91 2.2 22 20.6 20.6
10/25/1999 3 435 4.04 24 2.4 19.4 19.5
6/16/1999 4 4.13 3.94 1.8 1.8 22.2 22.2
7/12/1999 4 13.49 0.17 1.8 1.9 25.2 23.2
8/16/1999 4 8.56 4.35 2.1 2.1 23.5 23.7
9/17/1999 4 023 0.05 23 2.3 21.3 213
10/25/1999 4 1.42 0.79 23 23 18.6 18.6
6/16/1999 S 7.11 7.23 1.3 1.3 219 22.0
7/12/1999 S 3.99 4.04 1.7 1.7 259 25.8
8/16/1999 S 3.69 3.93 2.1 2.1 229 23.0
9/17/1999 S 4.79 4.71 2.1 2.1 20.4 20.4
10/25/1999 5 7.82 7.39 1.8 1.8 17.0 17.1
6/16/1999 6 4.63 4.34 1.3 1.3 21.7 21.8
7/12/1999 6 9.80 6.37 1.4 1.4 24.5 23.8
8/16/1999 6 7.46 5.26 1.4 1.5 23.0 22.8
9/17/1999 6 5.18 342 1.4 1.4 20.6 20.5
10/25/1999 6 7.43 7.37 1.6 1.6 17.1 18.8
Mean 5.39 3.68 2.1 2.2 219 21.8
Coastal Environments Final Report
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Table 3. Mean values of all water quality parameters measured in Buena Vista
Lagoon, June through October 1999 by basin.

MEASUREMENT BASIN AVERAGE
West Central East (}I;;ENACI;\I E;

BOD (mg/l) 53 5.0 5.11 5(<5-7)
PH (units) 8.5 93 8.0 8.6 (7.5-10.1)
Turbidity (NTU) 43 33 6.9 4.9 (0.6 - 14.6)
Temperature surface (°C) 224 22.0 21.5 21.94 (17.0 - 26.2)
Temperature bottom (°C) 223 21.7 21.6 21.89(17.1 - 26)
Salinity surface (ppt) 2.7 2.0 1.6 2.12(1.3-5.9)
Salinity bottom (ppt) 3.0 2.0 1.6 2.22(1.3-8.5)
Dissolved Oxygen surface (mg/l) 449 5.49 6.19 5.39(0.23 -5.39)
Dissolved Oxygen bottom (mg/1) 3.14 2.50 541 3.68 (0.03 — 8.45)
Orthophosphate (mg/1) 0.05 0.05 0.13 0.077 (0.02 - 0.36)
Total Phosphorus (mg/I) 0.12 0.11 0.19 0.138(0.02-04)
Nitrate (mg/l) 0.28 0.17 0.20 0.22 (<0.02 - 0.8)
Nitrite (mg/]) 0.04 0.04 0.04 0.04 (<0.02 - 0.03)
TKN (mg/1) 1.36 1.55 1.48 1.47 (0.43 - 4.33)
Ammonia (mg/l) 0.11 0.12 0.20 0.14 (<0.05 - 0.75)
Total Coliform (mpn/100mls) 634 251 262 382 (<4 - 2 1600)
Fecal Coliform (mpn/100 mls) 216 51 59 109 (< 2 2 1600)
Enterococcus (mpn/100 mls) 5 25 11 - 13.8(<2-80)

Note: Means were calculated using numbers within the detection limits. Numbers reported below the
detection limits are shaded in gray in the above table. For numerical calculations only. those numbers were
assumed to equal the detection limit. Detection limits for nitrate, nitrite. and total phosphorus. were
lowered after the 6/16/99 sample date from 0.1mg/l, 0.1mg/l, and 0.05mg/l, to 0.02 mg/l for all three.
Ammonia detection limits were raised from 0.02 mg/l to 0.05 mg/l after the 6/16/99 sampie date. Phosphate
as P was dropped and not included in the mean after the first sample date and replaced with orthophosphate
with a detection limit of 0.02 mg/l.
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Figure 2. Changes in water level above the weir at Buena Vista lagoon during 1999.
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conditions associated with the locations of the water quality stations sampled in the East Basin.
Station S is located in very shallow water (i.e., 1.5 ft), and Station 6 is located in deep water with
little submerged vegetation, near the terminus of Buena Vista Creek. In contrast. dissolved oxygen
levels in the bottom water at Stations 1- 4, which exhibited large stands of submerged aquatic
vegetation, were significantly lower than levels in the surface waters.

Water temperature varied throughout the lagoon. Small differences in temperatures between
sampling stations were observed, but this was usually only about 1 to 2 degrees. These differences
are probably related to differences in station characteristics, €.g.. water depth and amount of
submersed vegetation. Temperature differences within stations, i.e., surface and bottom water. were
minimal because measurements were made early in the moming before any thermocline would have
developed. Differences in temperatures recorded at Stations 5 and 6 are due to extreme shallowness
and proximity to the terminus of Buena Vista Creek. It should be noted that even though no
measurements were made during the benthic surveys which were conducted throughout the day. a
noticeable thermocline was evident at Stations 1 through 4. This thermocline developed during the
day and would break down by the next morning. Vertical mixing at these stations was constrained
by the presence of submersed aquatic vegetation and a floating alga mat.

Biological Oxygen Demand (BOD) remained low during the entire study period. Only three
measurements were above the detection limits, and they were still within 2 mg/l of the 5 mg/l
detection limit. Previous studies by Carpelan (1960) and Peters et al. (1985) show similar results.
High BOD does not appear to occur in the system.

pH measurements were typical of a freshwater system. Concentrations remained slightly
basic until the algal bloom die-off occurred. Then the increase in bacterial activity decreased the pH
levels due to acidic waste produced by the bacteria bloom. This occurred at many of the stations
when bacterial blooms were present and pH levels tended to drop below the neutral point.

Nutrients were measured at all stations and compared to previous studies in the lagoon
(Carpelan, 1960; and Peters et al., 1985). Peters et al. reported concentrations of orthophosphate,
total phosphorus, total inorganic nitrogen, and total nitrogen. Peters et al. also proposed water
quality objectives for these nutrients,, Water quality objectives for orthophosphate and total
phosphate were proposed as annual objectives, whereas water quality objectives for the nitrogen
nutrients were proposed as seasonal objectives for the periods of October-March and
April-September. :

The mean concentration of orthophosphate for the entire lagoon was 0.07 mg/l. Respective
mean concentrations for the West, Central, and East Basins were 0.05, 0.05, and 0.13 mg/l.
respectively. Peters et al. (1985) measured means of 0.13 mg/l for October-March and 0.09 MG/I
for April-September sampling periods. The proposed annual water quality objective for
orthophosphate for the entire lagoon was 0.16 mg/l. For the current sampling period, representing
the April-September time period, orthophosphate concentrations exceeded the measured values of
Peters et al. only in the East Basin. No seasonal objective was given, but measured results show the
lagoon to be close to the concentrations observed by Peters et al. (1985). If this current
concentration trend continues during the year 2000, it is likely that the annual objective would be

Coastal Environments

Final Report
CE Reference # 00-02B 8



Buena Vista Lagoon Land Management Plan Elements - Water Quality

met for this constituent. The observed concentrations by basin shows that the East Basin had the
highest concentrations, probably due to urban runoff and reduced flows through the cartails near the
I-5 Bridge.

Peters er al. (1985) also reported seasonal measured values and proposed an annual water
quality objective for total phosphorus. Their measured seasonal means were 0.28 mg/l for
October-March and 0.20 mg/l for April-September, and their proposed annual water quality
objective was a mean of 0.25 mg/l. The current survey showed a mean concentration of total
phosphorus for the entire lagoon of 0.14 mg/l, and means of 0.12 mg/l, 0.11 mg/l. and 0.19 mg/l for
the West, Central, and East Basins respectively. All concentrations were below the values measured
by Peters er al. (1985), and the overall mean for the lagoon shows that the levels should meet the
proposed annual water quality objective. Since little to no rainfall occurred during the sampling
period, the first rain, which occurred in December, should have increased those levels significantly.
Additional nutrient sampling should be done to complete a full year's survey to document the
magnitude of seasonal changes and to enable comparison with the water quality objectives proposed
by Peters er al. (1985).

Peters et al. (1985) were unable to define an annual water quality objective for nitrogen. but
instead proposed seasonal objectives based on his observed concentrations. Peters et al. (1985)
evaluated total nitrogen, which is comprised of organic and inorganic forms of nitrogen (which
includes ammonia, nitrate, and nitrite forms of nitrogen). They observed levels of total inorganic
nitrogen for October-March of 1.1 mg/l and of 0.60 mg/l for April-September. The proposed
objective for the lagoon was 1.3 mg/l and 0.75 mg/] for the seasonal means respectively. Current
sampling results, assuming that all values lower than the detection limit are set at the detection limit,
show a mean level of total inorganic nitrogen of 0.13 mg/l, and means for the West, Central, and
East Basin of 0.14 mg/l, 0.11 mg/l, and 0.14 mg/l. Levels for the entire lagoon and for each basin
were well below the measured values and the seasonal objectives of Peters er al.. Peters’ total
nitrogen measurements for October-March were 2.5 mg/l, and 1.9 for April-September. The
objective for the lagoon was put at 2.6 mg/l and 2.1 mg/l for the seasonal means respectively.
Current mean concentrations, which include the above nitrogen samples and T.K.N. samples, are

0.46 mg/l for the entire lagoon, and 0.45, 0.47, and 0.48 mg/] for the West, Central, and East Basins
respectively.

Since the nitrogen concentrations were low compared to the values reported by Peters er al.
(1985), this indicates that the current nitrogen nutrient loading within the lagoon during this time
period is low. This may be due to the lack of rainfall and runoff into the lagoon. Although
concentrations were low, large alga blooms were evident during several of the surveys.

Concentrations of ammonia also are similar to Carpelan's (1960) data collected during
1958-1959, when concentrations were higher during the late winter/early spring. Carpelan (1960)
measured concentrations from below 0.05 mg/] to near 0.45 mg/l. Current data show individual
levels (not means) of similar quantities from less than 0.05 mg/l to one spike of 0.75 mg/l. [The
similarity in ammonia concentrations between the current data and that of Carpelan (1960) and
Peters er al. (1985) suggests that concentrations have stayed relatively similar for a period of over
30 years.] Both Carpelan (1960) and Peters et al. (1985) reported strong seasonality. The water
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quality objectives proposed by Peters er al. (1985) account for the effects of season on
concentrations.

Measurements of bacteria were also made at each station. Bacteria counts remained at safe
levels (according to the County Water Body Contact Standards) throughout the lagoon. with the
exception of Station 2 in the West Basin on 10/25/99, where the level measured was >1600 for total
coliforms and >1600 for fecal coliforms. The County standard is 10,000 for total coliforms and 400
for fecal coliforms.
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APPENDIX A
HISTORICAL WATER QUALITY DATA

Purer (1942) monitored salinity in Buena Vista Lagoon from January 1939 to June 1940.
Her data are shown in Figure A-1. Her data exhibit a very large variation in salinity, ranging from
64 - 2 ppt. The salinity value of about 34 ppt in February 1939 decreased dramatically to about 13
ppt in March and 10 ppt in April. The salinity then increased to about 49 ppt in September and 64
ppt in December.. The salinity then took another dramatic decrease to about 14 ppt in January 1940
and 2 ppt in February. The salinity remained below 5 ppt through May 1940. During this period
the salinity ranged from 64 - 2 ppt and probably only supported euryecious (i.e., tolerant) species.

Carpelan (1960, 1969) monitored monthly changes in water quality conditions (temperature.
salinity, pH, and DO). Measurements were made at three stations located throughout Buena Vista
Lagoon from June 1958 to September 1959. During this period, treated wastewater was discharged
into the Railroad Basin at a rate of approximately 6,000 m? per day. Carpelan data show:

1) Surface water temperature during summer ranged from 25° - 28° C. during winter from
13° - 14° C, and during spring from 1%° - 25° C. Between October and November, the average water
temperature decreased from 26° to 12° C (Figure A-2).

2) The annual change in salinity ranged from 2.0 to 6.4 ppt (Figure A-3). Salinity increased
from August through January (probably due to evaporation) and decreased during February through
May (probably from accumulation of stormwater runoff). The maximum and minimum salinities
were 5.1 and 2.0 ppt in the East Basin (Station E), 6.4 and 2.7 in the Central Basin (Station C). and
6.4 and 2.6 in the Railroad Basin (Station B).

3) Differences in pH changes between basins. pH in Railroad Basin (Station B) ranged
from 6.9 (in February) to 10.5 (in June), pH in the Central Basin ranged from 7.7 (in March) to 10.2
(in June), and in the East Basin from 7.8 (March) to 9.9 (August).

~ 4) Seasonal trends in dissolved oxygen values are shown in Figure A-4 by basin. The lowest
concentrations occurred during February - April. There were two peaks of high concentrations: one
during July - September and one during December - January.

5) B.O.D. results from 3 samples collected during April (1959) showed a biological oxygen
demand of 6 - 7 ppm.
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Figure A-1. Salinify of water sampled in Buena Vista Lagoon, January 1939 through
May 1940 (from Purer 1942).
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