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MESSAGEL: Fellowing arc the results for insitu bioremediation pilot testing at 901
Jefferson Street (Salter property). The most recent water quality
measurements show a dramatic decrease in TPH-gasoline and BTEX in the
dosing well (PI'W-1) and the closest well downgradient (MW-5). Weare
oplimistic that the improvement is attributable to bioremediation. Bacteria
counts in the dosing well are ¢levated and pH in the dosing well is

decreasing; both these factors suggest active bioremediation.
Streambom has proposed to the Salters that the pilot test be continued for
another +3 months. The Salters have agrecd. Accordingly, we will

continue dosing and update you as additional sample results are obtained.

Call if you have any questions or comments.

STREAMBORN

Mail: P.O. Box 8330, Berkeley CA 94707-8330
Office: 900 Santal‘c Avenue, Albany CA 94706
510/528-4234
FAX 528-20613
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Table 1
Chronology of Environmental Activities
Date of Actiwvity Pcrﬁlcr?;lgﬂy Desen pion
Unknown Uinknown » Four S50 gallon underground tanks installed at properly.
1946 1o 1953 Unknown * Property uscd as automotive service stauon, Four 550 gallon underground fuel tanks uscd
to store gasolig
Cirea 1953 Unknown * Awtomaotive senice stabon demohished and the property paved  The property subsecuently
| uscd as a parking lot
Circa 1978 Douglas Salter | « Douglas N Salter purchased property. The property conuinued to be used as a parkang lot
9 and 20 Apnl 1989 | WCC * 6 bonngs dnlled (Bonngs 1 through ).
e Analytical results of composite soil samples revealed clevated TPH-Gasoline and BT1X in
one bonny  The remainng TPH-Gasohine. BTIIX, and lead results were not remarkable
21 Apnl 1989 WCC * Boning Scompleted as groundwater monioning well (MW-5)
24 Apn] 1989 WCC » Grondwater level measired and groundwater sample collected at MW 5
» Analytical results revealed elevated concentrations of TPH-Gasdine and BTEX.
4and 7 August 1989 | WCC = 10 bonngs drlled (Borings 7 Uirough 10, arxl 12 through 17).
» Samples exhubiting gasoline odor were analyzed for TPH Gasohine and BTEX.
» Analytical resilts revealed elevated TPH-(Gasoline and BTLEX concertrations near the
nertheast corner of the property
* Borings 18 and 19 complcted as groundwater monitonng wells (MW 18and MW-19)
14 August 1989 WCC » Grourchwater levels measured and growndwater samples collected at MW-5, MW 1B, and
MW.19 Growxlwater samples analyzed for TPH Gasoline and BTEX  Samples collected
from MW Swere also analyzed for volaule organic compounds by FEPA Mcthod 8240.
» Analytical results generally revealed elevated TPH-Gasoline and BTTX The remaning
volatle orgamc compands were nondetect
10and 11 Apnl 1990 | WCC » 10 bonngs dnlled (Borings 20 through 29)
» Samples exlubiting gasoline odor were analyzed for TPH-Gasoling ard BTEX.
» Analytical results gencrally revealed elevated TPH Gasoline and BTEX coneentrations near
the nertheast comer of the property.
15 February 1991 WCC o Groundwarcr levels measured and groundwater samples collected al MW S, MW-18, and
MW-19 Groudwater samples analyzed for TPH Gasoluwe and BTEX
* Analylical results generally revealed elevated TPH-Gasoline and BTEX
20 February 1991 wCC « Vapor extraction pilot Lest performed
» Analylical results from sarl vapor samples revealed detectable levels of BTEX and elevated
concentrations of total volatle orgaruc vapors
2 March 1993 WCC « Groundwatcr levels measured and groundwater samples collected at MW S, MWL IR, and |
MW-14 Groundwaler samples analyzed for T1PH-Gasoline and BTEX
« Analyucal results generally revealed elevated TPH-Gasoline and BTEX.
* Floating product observed i MW 19
15 December 1993 | Streambom * Grownxdwater levels measured and groundwater samples collected at MW Sand MW.1R.
Groundwatcer sample collected at well MW 19 for use 1n treatability study. Groundwater
samples analyzed for TPH-Gasoline and BTEX
« Analytical results generally revealed elevated TPH Gasaline and BTEX
e Floatng procduct observed in well MW 19
15 April 1994 Sucambom |+ Bench-scalc Lreatability testing completed  Beneh scalc tesung performed to assess the
feasitnlity of insitu bivremediation Results confirmed the feasitnlity of insitu
bieremediaton  Prlot-sca’e treatabnhity testing proposed
14 Octodxer 1994 Streambornt | » Well PTW 1installed (for use in pulot scale testing)
26 October 194 Streambom | * Groundwarer Ievels measurced and groundwater samples collected at MW Sand PTW-1to
establish pre pilor-scate treatalulity testing condiions - Growkdwater samples analyzed {or
TPH Gasoline and BTEX.
e Pilot testing initiated. Well PTW-1 dosed with soluticn consisung of 10 gallens water, 55
ml 35% H202 (cquivalent 1202 concentration of 500 mg?ll), 3 6 grams NH3Cl, 0.7 grams
Ca(NOz)2 and 0 4 grams KH2PO4
4 November 19694 Streambom » 2nd dosing event. Same as nitial pilot test event, except Ha0n dose inareased to 110 mi
(ecpavalent HaOp concentration of 1.000 mgil.)
11 November 1954 | Streambom o Ard dosing cvent Same as 1nutial priot test event. except H20p dose increased to 165 ml
{equivalent H2(»n concentration of 1,500 mg:l.)
16 November 1994 | Streambomn » hdesing cvent  Same as initial plat test cvent, except H20% dose mcreasedto 220ml

(equvalent 207 concentration of 2,000 mg/l.)
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Table 1 (continued) Page 2 of 2
Date of Acuvity Pe riAoLrlr]t:lgB_v Descnpion
23 November 1994 | Streambomn * Sth dosing event  $ame solulion as previous event
30 November 1994 | Streambom | + 6th dosing event_ Same solution as previous cvenl.
9 December 19494 Streambom * 7th dosing cvent. Same 5ol ULion a5 Previous cverll
13 December 1994 Streambom ¢ #th dosing event  Samce soluton as previous cvenl.
23 December 1994 | Streambom  Groundwater sample collected trom MW 5 Groundwater samples analyzed for TPH-
gasoline and BTEX. Field analyses performed for ammoma, mtrate. and phosphate.
+ Groundwater sample collected from PTW 1. ield analyses performed for ammonia, nitrate.
and phosphate
« Well casing elevatons surveyed for MW 5 MW 18, PI'W-1, and MW-19.
* 9th dosing event. Same solution as previous event.
29 December 1994 | Streambom ¢ 10th dosing event. Same solulion as previous event.
5 Jamary 1995 Streambom e {1th dosing event Increase dosing volume fram 10to 20 gallons  Dosing solution now
consisis of 20 gallons distifled water, 440 ml 35% HaUo (cquivalent H207 concentration of
2,000 mgl), 7.2 grams NH3Cl, 1 4 grams Ca(NO3)2, and (0.8 grams KH2PQy
12 January 1995 Streambom = 12th dosing event  Sanie solution as previous event
IR January 1995 Strcambom * 13th dosing evenit - Same solution as previous event
25 January 1995 Streambom * 14th dosing event Same soluuon as previous event
30 January 1995 Streambom » 15th dosing event  Samc solulion as previous event
8 tebruary 1995 Strcamborn | * 161h dosing event  Same sol UUOR 25 | [-Jl;é\"iOL]S cvenl.
17 February 1995 Sueambomn » Groundwater samples col-ecicd from MW-5and PTW 1. Groundwaler samples analyzed for |
TPH-gasoline and BTFX. Field analyses performed for ammonia. ietrate. and phosplate.
» 17th dosing evert  Same solution as previous event
23 February 1995 Streamborn |« 18th dosing cvent. Same solution as previous event. T
1 March 1995 Streambom * 19th dosing event  Increasc dosing volume from 20 1o 40 gallons  Dosing solution now
consists of 40 gallens distlled water, 880 ml 35% 1202 (cquival ent H202 concentration of
2.000 mg/L), 14 4 grams NH3Cl, 2 B grams Ca(NO3)2. and 1 6 grams KH2POg
7 March 1995 Strcamborn | » 20th dosing cvent  Same solulion as previous even!.
17 March 1995 Streamhomn * 21th dosing event  Same solution as previous event
24 March 1995 Streambom e 221h dosing event Same solution as previous cvent.
30 March 1995 Streamnbom e 2%th dosing evert - Same solution as previous event
7 Apnl 1995 Streambom = 24th dosing event  Same solution as previous event,
18 Apnl 1995 Streambomn « Groundwater samples collected from MW-3 and PTW 1. Groundwalcer samples analyzed lor
TPH-gasohre and BTFX, Field amalyses poerformed for ammonia, nitrate, and phosphate.
General Noles.

(a) WCC - Woodward Clyde Consultants, Oakland CA.
{b) BTEX - benzene, toluene, ethylberzene, and xylenes
{c) TPH Gasoline — total petroleun hydrocarbons as gasoline
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Table 2

Groundwater Elevation Measurements

MW.S5 MW 18 MW-19 PTW .1
Measunng Point = Top of | Measunng Pourt Top of | Measunng Point = Top of | Measunng Point = Top of
DDate or Paramneter | Measured By Comments Well Casing at North Side, | Well Casing at North Side, | Well Casing st North Side, | Well Casing at North $ide,
Elevaton = 999.50 Elevauon - 999.67 Elevanon = 1,.0C0 00 Flevaton — 999.89
i Depth I Flevauon Depth I Elevation Depth Elevauon Depth Flevanon
14 August 1989 WwW( 97458 74.47 974 77 NM NM
15 February 1991 wWwC 973 58 973.43 973.60 NM NM
27 March 1991 wWwcC 974,24 974 07 974.45 NM NM
2 March 1993 WWC 976.60 976 32 976.50 NM NM
15 December 1993 | Sweamborn 2431 975.19 24.70 974 97 2502 974.98 NM NM
26 Uctober 1994 Streambomn Immediately prior lo slart of pilot lesting. 24 .49 975.01 249] 974.76 2511 ¢ 974 49 24 71 975 18
4 November 1994 Sucamnbom One week alter 151 dosing event, 24.64 74.86 25.02 974.63 24 97 975.03 24 B9 975.00
immediately before 2nd dosing event
16 November 1994 | Sucambom Onc weei after 3rd dosing event. 24 33 97517 2473 974,94 24.65 975.35 24.60 975.29
immediately befare 4th dosing event
30 November 1994 | Steambom (ne week after Sth dosing event, 24 00 975 30 24 46 975 21 2435 975 65 24.33 975 56
immediately befare 6th dosing event
23 December 1994 | Streamborn One week after Btk dosing event, 23 75 97575 2418 975 49 24.07 97593 24.02 PERE )
immediately belore sampiing, prior o Yth
domng event
25 January 1995 Steambom | One week after 13th dos:ng event, 2299 976 51 23.49 976 18 2337 976 63 23 27 976 62
immediately hefore 141h dosing event
17 February 1995 Smeamboin | One week after 16th dasing event, 2227 977.23 22.80 976.87 22 44 977.56 22.56 977.33
immediately beloie sampling, pnor to
17th dosing event
7 March: 1995 Stcamboin One week afier 19th dosing event, 2202 977.48 22 57 977 16 22 21 97779 2234 977 55
immediately hefore 20th dosing event
30 March 1995 Soeambom One weck after 22nd dosing evenl, 2136 78 14 2193 977 74 2158 978 42 21 68 978 21
immediately tefore 23rd dosing event
? Apnl 1995 Streambom One week after 2316 dosing event, 21.26 978.24 21.78 977 89 2138 Y78.62 21.57 97K 32
immediately bzfore 24tk dosing evenl
18 Apnl 1995 Strcamborn One week after 24th dosing event, 21.13 978.37 21.71 977 96 21.25 978.75 2044 978 45
immediately before sampling
Total Depth Streamnborn 29.0 29.2 299 29 8
(last measurement)
General Noics.

(@) WWC = Woodward-Clyde Consultants (Oakland CA

(b) XM Not measured

(¢) Groundwaler elevatons referenced to site-specific datum (top of casing at MW -19 = 1,000 00) Well elevations re-surveyed by Strcambom on 23 December 1994 Stoeambomn
. measuremen's have been adjusied 1o the re-surveyed eievanons WWC clevations have not been adjusted to the re surveyed elevatons

() Measurements in units of feet




L5 28 FM JW9

@5 4795

T H10-526-2613

. Streamborn

Groundwater Flevation (leet) (site-specific datum)

0.8-feet

979 ___
978 L
977 L
0.4-feet
976 4
—_—— MW-5
975 -
—— MW 18
—_—h— MW-19
074 L —— PTW 1
% 11 | | |
15-0ct-94 24-Nov-94 3-Jan-95 12-Feb-95 24-Mar-95 3-M
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Takled
Groundwase Aomlytial Rosxhe

Samphe . Find- Volaule A . — 1
Sample Sumple | Seupled | Anadyred Samgple TPH RBenzane | Toluerr Einyd X ylarma Orpame Nuazs phate Baciena Analyses I o
lLocuon Daze By |dan- T Gusolite p v | ety banyers gl | © -af AUogen | -as muogn - POy (o) O
uficaton e (mg:1.) o mt. (o) mgt g Cagl) (mg1.) (magl.) imgrL)
MW § | 24 Ape 39 | WOT Sequaa Tead 24 7 oxn o9 0.73 | Avwrone = 22 NM NM NM NM
(bariey thenn KD
4 Aug 89 | WO S Tnd 19 Te o1 077 e ] Othars - KD NM M NM NM
Haver)
15Feb 91 | WCC Seqama Last 13 23 021 10 0 NM NM NM M NM
(Bacher)
IMar9d [ weC Sequaa Cean 2 44 017 062 02e M NM NM NM NM
Laen
15D 93 | Sbom Creama MW Grah 20 44 018 oM O NM NM NM NM NM
C3Desn) | 2aim !
WOt | Shom AN MW 2 ¥ 22 42 016 ond 024 M M NM NW M Sampling condururd 1mumedeately pnor 10 start of piod study
QT 4) Mayler)
23 Dec 94 1 Kb ABN MW it 20 32 017 on2 Q2a M a1E <Ot Qeid)] T2k NM Sampling conductsd dunng pilot study  Pnor v ampling, 8
ATy | aen L O S dowing evea's complswdal PTW T
17Fah 9 | Shom AEN M5 Gar v 22 2h 013 PR Q2s NM b -t (faldy- ¥ NM Sampling conductad dunng plet study Prot to camphng, 16
OTewit | taden ! 1 S dusiug evenis cosnpheied i PTW-1.
18 Ape 9% | Shom AEN. VW5 Int 34 012 0007 | 0om [ 0.00? NM D4 [Ged) | 28end} Hoterowophuc 2 x 100 Sampling conducted dunng pilot nwdy Prior to exmpling. 24
'2:-'-: (8ARPS, | (auer; G BTEX Dagrading - 2 x 104 | domng evect complewd u PTW .1
TPH Degnding = 3 x 101
MW-18 | 14Aug 9| WO Sequzxa v 6 0.36 o0 o1 0014 NM NM
(harier)
15Fab 91 WO Sequta b 27 00%s o022 0094 ooz NM M NM
(baiien
2 Mar 93 W Seqoma Gy 32 001y 09X c0? 0019 M NM NM NM N |
[Ciat]
15D4c9) | Shom Curama MW e Cra% 29 0007 | 0039 co19 0028 NM M KM NM NM
(50eck4) | fg.ieny
PTW-1 | 26Cct54 | Shormn AEN ITW.. Graz pa } 1.7 0.44 08 21 M +eB.Y (-] e NM Sampling conducked immedisicly pnor o start of pilot study.
QEIrd) | e .
23 Dec 941 Shom FWY Jar NM NM NM NM NM KM Jafietd) NM Sanpling cordin.wd dunng pilod study. Paor © anpling, 16
| @ Teck) | Aanen dosing everu compkewd ;1 PTW 1
17Feh 95 | Sham ARN PrWw ‘ar ;T3 011 0012 QO3 Q0 NN 3iheldy M Sampling conducted dunrg pilot study. Pnor o eampling 24
(L7 taver: | dosing sveris compleied al FTW -1,
1B Apr 98 | Skom Fi—“ :"“’-ls Urat ! 270 00ar 00Cy oo om 3] £ (heddy Hetamtrophic - 7 x 108 Sampling conducted duneg mlol study Pries o sampling 24
RT (18A95: e . & kead at PTW-1,
Vi g Caiery ] Gaa/BTEX l)ognémg-@:los dosing evenis compleiad a1
TPH Degrading 1 x10%
MW-19 | 14 Aug 89 [ WCC Segeas Cat 2 43 069 052 26 M NM NM
aiten)
15Feb 91 | WOC | Sequai Tnat 13 13 0864 051 286 BM MM NM NM NM
[N TH 4}
2 Mu 9l WOC | Seqwaa fine ab | 10 11 17 43 NM KM NM NM NM 1:4.mnct: loaung product observed hunng ampling  samphe
| (Besie) . repults quv ot be nepresntativy of dsolvwd concwninucm
13Dee 93 [ Sbom | o Nt Cnt NM NM NM N\ M M NM NM M NM | Approtimately 1°3-inch floaung produrt observed in well
1 Aralyzes | Aravree | uien I - Accordungly, woll not .ampled
Caera) Nows

(3] NI - Not deweewd Detnction limst vared according 10 compoand, a8 is nonmal.
b1 cfu'ml = enlony forming wots per milhilier

(¢c) B .bcoroe. F ethyibednrens T = wiuge, X = xylenm

id) Volasls Orgarnc Compounds = Compounds per EPA Mothnd 3240 ((iC/MS)

€] NM  Not nrarured

)  Shomn . Sumambom; WWC  Wondward.Clyde Corauluns (Uakland CA)

{(®) AEN = Amenao Euvirvamental Nutwork (Pleasant Hill CA). Sequois - Srquois Amlytacal (Redwuod City CAl, Clroma . Chrovmla® (San Rumoa CA ), CAT = Curtus & Thoophurn (Berkrbey CA), Meditm = Mydine Biorwios diation Division (Hondo TX 1.

{h)  Bactena count analyses performed by Medim Hioremediation Divimon. Amvmonia, merate, and ph

o,

(.
P

amlysts p

{1)  Ammoma. nitrais, and photphate cONCEntAbont Meanwed in the laboraiory (abi, as well a5 using f101d sest ki (fild).

Foatoois

{1)° Laboratory repory Ul the chrommuogram {or this sample was 0ot chancunisne of gasolite. Tor

who

d by Curtis & Thomphurs

T may reflect the benc{its of tioreme diation,
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Table 4
Grovndwater Purging and Sampling Data

o
]
7
Sampl Samml T f grdo(g Free Speafic T gxi’damm Dissolved Pur Parge Volume tn o g g:a_tic
ample Sample . ype o uct. or , emp | Reducbon o ge : ge asing R
) : Date | Time ’ . Conductance | pH o N Oxygen Duraton | Purged > , Turbicity
= Locanon | Idennfication Sample Chcm.lc.}l (umho‘cm? ) (°C) | Powennal (mg/L) Method (min} (gallons) Dry ? Volumes
5 Mscoloration? (mV) Remaved
2 MW.5 |[MW 5 15Dec | 1630 Grab [OVM= 260 ppmv @ #20 66 [ 192 NM 19 Baler [ £ 3C mun 32 No =4 Opaque
> (15Dec93) 1993 (bailer) | wellhead, no prduct
MW 5 26Cct | 1345 Grab [OVM - =50 ppmv @ a0 66 | 212 70 12 Railer | + 30 m:n 37 No 15 Opaque
(260ct94) 94 (bailer) | wellhead, gasoline
odor, no product
MW.5 23Dee| V35 Grab |OVM - 213 ppmv @ 790 67 | 195 -80 1.7 Bailer {+ 30 min 32 No + 4 Opaque
2 (23Dec5d) 1994 (bailer) | welthead, gasol:ne
I odor. no product
B MW.5 17Feb | 10350 Grab |OVM=-SBppmv @ 890 67 198 -80 00 Bailer | - 35 min 40 No 135 Transhxent
& (17Febd5) 1995 (barler} | wellbead o i
‘rebb h aller) | wel - gasohine i
’ odot. o prodixt
MW 5 18Apr 11:10{ Grab | Gasoline odor. no 1.150 66 | 202 -90 i3 Bailer [ =35 mun 52 No +4 Transiucent
(1RApr9S) l‘)‘-)g (bailer) duct 1o Op
pros aler) | produc o Opaque
MW.18B | MW.18 15Dec: 1520 | Grab |[OVM-~l0ppmv @ 860 66 | 195 M 14 Baler |« 35mn 32 No x4 Opague
(15Decy3) 1993 (batler) | wellhead, no odor. 1o
product
PIW 1 |PTW-] 260ct | 1515] Grab | OVM = +105 ppmv @ 590 68 | 209 -35 21 Bailer | +65 mn 62 No 27 Opague
(260(x194) 94 (hatler) | wellhead, gasoline
odor. no product
PTW-1 23Dec | 10:00 | Grab [OVM - :130ppmv @ NM NM [ NM NM NM Baler | :5mn =15 No =15 Opaque
™ (23Decud) 94 (bailer) | wellbead, gasolnc
o odur. o product
3 PTW.-i 17Feb | 1145 ] Grab jOVM - 143 ppmy @ 550 63 | 208 125 98 Bailer | +30 min 45 No =4 Translucent
N {1 7Febh9s) 1995 (Latier) | wellhead. gasohine to Opaque
g odor no product
- PTW 1 18Ap: | 1250 | Grab | Gasoline odos, no 590 61 | 206 95 54 Bailer | =35 min 54 No =4 Translucent
it (18AprY5) 1995 (barier) | product to Opague
General Notes

{a) NM = Nt measured.

(b} OVM — organic vapar meter  Thermo Fnvironmental Insmuments Model 5801 photoionization device, equpped wath 10 0 eV lamp, calibrated to 00 ppmv iscbutylene






