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APPENDIX A

Herbicide Application Concentrations






HERBICIDE MIXTURES

The following components were mixed through slow

stirring (not shaking) for about 10 minutes prior to

1. Water @ 70°F+ = 10,573 ml
2, Velpar (262.4 grams) = 210 ml
3. NalcControl = 5.3 ml
4. Garlon 3A = 109.5 ml
5. X=-77 = 27.4 ml
6. Hi-Lite = 23 ml

Total

10,948.2 m3

CHARACTERISTICS
Garlon 3a; Liquid with 44.4% A.I.
Application rate = 0.5 gal./acre
S-9. = 1.135 liquid @ 20°cC
Velpar: Powder with 90% a.r.
Application rate = 19 1b. /acre
$.9. = 1.25 beige powder g 25°¢C

NalControl:

Application rate = 4.266 fld oz/acre
= 7.3 ml/area

Hi~Lite:

Application rate 0.75+ 0z/3 gal

21.4 ml/area

U

X=77:

Application rate 0.25% of Volume

27.4 ml/area

ho












APPENDIX B

Background Analyses






ANALYICAL
RESOURCES
HCORPOMATED

28 August 990

71 Neran Ave gem
Santte. Wi 98100-5155
2081 621 Kdq0

2081 829-752Y (FAX)

Mr. Daren Mulkey

University of Alaska-Fairbanks
Environmentat Quality Enginesning
539 Duckenng

Duckenng Bldg., Room 361
Fairbanks, AK 99775-0660

RE: U of A-Fairbanks Project: Alasks Railroad. Herp.
samples received 7-20-90: ARI JOB #6697

Dear Mr. Mulkey:
Please find the enclosed resuiis for the above referenced project.

[F you have any quesnons or need any further informanon, picase feel free w call any
titne,

Sincerely,
ANALYTTCAL RESOURCES. INC.

) - f ’

/ j:‘(\ ik
Peter M. Keplet
Project Coordtnator
PMK/by

Enclosures

ce: filemb6s7



AMALYTICAL
ARBOUACES
{MCOAPORATED

Angnica
P T
Zonsudars
CRGANICS ANALYSIS DATA SHEET 133 NP Ave Moot
Organopnasphorcus Pesticidas Sampis No: CLS-22-8% Saae Wi 910951
by moditisd Method $140 {GC/NPD) 2001621 -6490
Lab Sumpe 1D 3088 A QC Repon No: 1085-UAF
Matrix:  SoilwSecmenty . Propscs: Alasxs Aaoad
- ' VTSA: 08/05/8%

Data Release Authonzeq:
ReDort preparea 06/12/89 - MAC.C C.G. i

Dae Extractes: 06/07/83%

GPC Clearun: YES Date Anavzeo: 06/09/89
ConcrOit Factor; 12

Dry Wt Extraciely: 32.27 gm

CAS Numbtier 1g/Kg

314-40-9 [Bramacii : 180 |
1215-04-2 |Mexarnon (veioar; i 1000 |

Surfogute Rscove

|1 ;J-Dlmnnyt-a-nnrnnnnnn ;| 46%

Dats Cuaidiers

u INCECATSS COMDOUNE Was ANaIVZad for but not
detecteda 3t the given detection frm,

NA IniCates COMPOUNd Aot aNAVZHA.



@

CRGANICS ANALYSIS DATA SHEET - METHOD a1s0
ab Sampie 107 1088 A

ANMYTICAL
AELOURCES
INCORPORATED

Anawvncal
Iravats 4
ZTonsurtinty

133Nt Ave Morin

Seame wa 38109-51
06162t 8450

Sampie Ne.:CL5-22.89

Mathx: S odiment
Client: Univ. Aigsky
at Fairbgnxy
Dale  Extractea: 06/16/8% QC Repont vo: 3085
Jate  Analyrea: 06/22/89 VTSR: 06/05/89
Ory Waignt: 29.51 g
ConeDil Factor: 5
Cata Reisase Authonzeg: A

Renornt preoarec on MACC C.G. 06/26/89 /

CAS Number ig/kg
[94-75.7  7.4.0 T 15U
1918-02-1 _|Picioram ELRY

Toclopyr | 13U

* _Herbicide Surrogata Recovary

-Dichloropnenczyscetic acig

Data Qualifiers

U Indicates compouna was anayyzed for but not

detecied at (na given detecton nmit,



@ =

angnuce
TTematad
lansusans

ORGANICS ANALYSIS DATA SHEET 133 N v, o

drganophospnorous Pesticides Sampis No: 5:23-89{COMDB.)  Iime wissi0ssi
by moditied Mathod $140 (GC/NPDY S D 8490
Lab Sampie iD: 085 B OC Repon No: J085-UAF

Marx: SolwSedimerys Alaexa Rairong

Project:
,)Z '\l_ é ,/ VTSR: 06/05/89
Data Relsass Authorzeq:
Report preparec 06/12/89 - MAC.C C.G.

Date Extracted: 08/07/89

GPC Clearnup: YES Date Anatyzeqa: 06/09:/89
LConcrDil Facsor: 12

Ory WA Exraciea: 28.43 g

CAS Numper 4g/Kg
J14-49-9 2romace 0ol
51235.04-2 |Hexazwion /vVepar} 1100 u_'{
Surrogsts Recovery
1,3-Dimetnyi-2-niironsnzeane 47 %
Data Cuadiore
J INCICEISS COMPOUND wis ANalyZeo for but not

detacted 3t (NG Qvan Jetection im.

NA Niiciles COMOOUNd NOt anawzed.



ORGANICS ANALYSIS DATA SHEET - METHOD 8150

-ab Sampis i10:
Matnx:

icss 8
Sedimant

Zata Aslease Authorizeag:

Seport prepared on MAC:C GG, 06/26/89

AMALYTICAL
AESOUACES
{NCORPORATED

Rl Ll = )
el U N Y
L ITSetarty

1IN sus rorh

Taatie Al 3310951+
161420 3490

Sampie No.5-23.89 Comgp.

Client: Unwv. Alasia

at Fairbanxs
Cawe  Extractea: 06/16/89 QC ReoortNe: 3085
Cate  Anaivzea: 06/22/89 VTSR: 06/05/89
Dry Wesght: 26.48 g .
. ConerDil  Factor: 'S5
CAS Number 10/KQ

94.75.7 i2.4-D |

1918.02.1  |Bimaram 1 2.6 U |
Triclonyr 13,3 U]

" _Herbicide Surrogste Recovery

2,3-Dichiorophenaxyacetic acid

Dana Qualitiers

u inaates compound was anarvzeg tor but not
dstactea at e grven gelecton ims.



@ . . ANALYTICAL
AESOURNCES
4 (NCORPORATED
A
ltemand
I3nsunams
ORGANICS ANALYSIS DATA SHEET .
Qrgsnopnostnorous Pesticices Sampie No: B1{1)5-24.49 e o,
oy modiiad Methoa 3140 (GC/NPD) 2061 8216490
Lab Samowe I 3085 C QC Report No: 3088-UAF
Matre: Soiw/Sedimema Prowct. Alaska Rairosn
, v VTSH: 08/05/89
Cata Reiesss Authorzea:
Fioport prepare 05/1239 - MACC C.G.
Cate Extractsn: 0£/07/29
Date Anavzea: 06/09/89
Concr(d Facxor: 12
Ory Wt Extraci: 28 04 gm

GPC Caanup: YES

CAS Number

/K
114-40-9 Bromac | 200U
Hex&Iinon 1veosn | pgu
Surrogate Recovery
t 3-Cimatnyi-2-nifrotenzens | 43% |
Daa Cuadieny
U (NS COMDOUND Was AnaNTea 167 But not

dMeCIea xf tha grven Jarection ima.

NA N3RS COMPOUNA not anazes.



ANAMYTICAL
AEBCURCES
INCORPORATED
Snannc

Iremenin g

i umants

I3 Nunth dve Noeth
Suame wa38109-518

<061 821 8450
ORGANICS ANALYSIS DATA SHEET . METHOD 8150

Lab Samoe 10: 1285 C

Sampie No.5-24-89 BlI(1)
Mathz:  Seament

Client; Univ. Alaska

at Fairbanxs
Date  Extracted: 06/16/89  C Fepor No: 3088
Qate  Anaiyrec: 08/22/89 VTSR: 05/05/8%
Dry weight: 30.57 g
ConeDil  Factor; ‘5
Cala RAeleass Aulnenzea:
Seoon pravarsa on MACC C.G. C6/26/85
CAS Number AQrky
34.75.7 2 4.0 185 1)
1918.02.1 Pigloram 28 U
Triclopyr 23 U1
-~ _Herbicide Surragats Recave
fz;:l-chnleroEnonoxiaelﬂc acid JI8% |
Data Qualitiers
u Indicates compouna was anaryzes for byt not

detected at the grven aetection nmir.



CAGANICS ANALYSIS DATA SHEET
Qrganopnosonorous Pesticides

Sampie No: BI{2)5-24-89
by maaitied Methoa 0140 (GC/NPDY

Lab Sampe iD; 3085 D 2C Recont No:  208%-UAF
M SolsSedmems K /. Promecl: Alaska Rairoan

3 I VTSR: 06/05/89
Data Aelease Authonzeq: :
Repor prepared 08/12/89 - MACL C.5.

GPC Claanup: YES
ConcriDil Factor: 1 2

‘Dry Wt Extracted: 36.25 gm

CAS Numper LG
314-40.9 (Bromaen ! 160 |
51235.04-2 |Hexum 1V ORS] | 204U

Surtagate Recovery
O :I-olmnnil-z-nnrnunnno | 54% |

Daa Quaitiers

u INCHCALSS COMPOUNT WaS ANaNZed tor R not
OEIECISG 31 It gVeNn astection nime.

NA -NOCHMES COMOCUNnd Not analyzed,

Date Extracted: 08:07/89
Cais Analyzed. 06/09/89

AMALYTICAL
AESOUACES
INCORPORATED

Anamics
Toemens &
S arsuanty

333 Nt v ormt
Seatue Wa 05
2081 61-5490



AMALYTYCAL
HESOUmCES
INCORPORATID

- awnen
LYY
T sunams

15 Nrm ave Moren
Zeame wa 98109-5

61621 4490
QRGANICS ANALYSIS DATA SHEET - IIETHOI? 8150

Lab Sampis 10: 3085 D Sampie No.5-24-83  31(2)
Matnx:  Saediment

Client: Lniv. Alaska

al Fairbanxs
Date  Exurgctea: 08/16/89 QC ReportNo: 3085
Date Analtyzea: 0&/22/89 VTSR: 08/05/89

Ory Wagni: 28.51 g
ConDil  Factor: .5

fj h ,7
Jata FAelease Autnonzeg: Zez g/\ é’ &/

Jepont orepared on MACC CIG. 062689 7

CAS Number pg/kg
34.75.7 2.4-0 15 U
1918-02-1  'Sielgram 50U

ITriclopyr 0.4 U

- Herbicide Surrogate Aecave
2.3.0lchioropnenazyacatic acrg 148%

Qata Quaiitiers

U ‘NYiCEtes COMOoUNG was anatyzad ior but nat
dotected al Ine given getection i,



QRGANICS AMALYSIS DATA SMEET

Organcpnosphoraus Pesticides Sample NO: BI{3)5-24-89
by modilled Methoa 8140 (GC/NPD)

Lab Samoie 10: 3085 E QC Reoort No:  3085-UAF
Mamx: SoivSedimems Promct: Alaska Aaroan

7 VTSA: 06/05/89
Data Relsase Agthorzea:
Report preparea 06/12/89 - MACC C.G5.  /

Date Extracte: 06/07/89

GPC Claarwp: YES Oate Anavzeg: (6/09/89
ConcrOil Factlor: 12

Ory WA Extracwa: 32.56 gm

CAS Numoar 2K
114-40-9 {Bromaci i 37
31235.04-2 | Hexaninon (Vawarn 0oU

Surrogate ﬂoegnty
1;J-DImtlnyi-z-nltroaluun. T 41% |
Data Quaidiers

U indICAtes CNMIDOUNG wat Analyzeo 10 but not

datectad &t 1he grven aetection Ivmi.

NA InciCAt S COMOOUNd NGt Analyzed.

AMALYTICAL
AESOURCES
INCORPORATED

Arantcn
Zremisrs &
Zonsuianis

113 N Ave o
Jeame va 98'09-5¢
208 821-5490



AMALYTICAL
ARSOUNCEY
(NCORPORATED

1IN Ave o
Seafie Wa 38109-518

2081 821.5490
CRGANICS ANALYSIS DATA SHEET - METHOD 81350
Lap Samoee 3 3085 E Sample MNo.5-24-89 a3
Mamx:  Sodimem
Cllamt: Univ. Alaska
at Fairbanks
Date  Exiracted: 06/16/89 ZC Report Na: 3085

Date  Analyred: 06/22/89 VTSR: 06/05/89
Ory Weight: 31.52 g .
ConesDit Factar: 15

f]Z Vi %
Cala Releasa Aythonzeo:
Report oreoarea on MAC.C C.G. 06/26/89

CAS Number

40/kg
54.-75.7 2. 4-D 15U
1918.02.1 Picloram TS U

Triclopyr 2.3 1

Data Qualitiers

Indicates comoound was anatyzea for byt not
delecied at the gven datection nmi.



ALSOLRCES
|NCORMEORATRD

inmynew
ph" TS
Zonmmars
CRGANICS ANALYSIS DATA SHEET
QOrganaphosnhorous Pesticidas Sampie No: FIS$.24-29 Ettnippioneil
by modifies Method 8140 (GC/NPD) 2081821 8450
Lab Sampie 1O 3085 F QC Report No: 30A5-UAF
Mam: Sols/Sedimamy Project: Alsska Raimen
77 VTSR: 08/05/88

Data Release Authorzes;
Report crepared 06/12/89 - MACC C. G. !
Oate Extracted: 08/07/89
GPC Clsanup: TES Oate Analyzeqd: 08/09/89
ConeyUi Facior: 12
Dry Wt Exvractan: 39.83 gm

CAS Number ug/K
314-40-9 |Bromaci [ 120 |
HOrazTnon | Ve 1 mou |

Surregats Recev:
1,3-Dimethyi-2-nitrodenzene

Data Quaifisrs

U 'NCANSS COMOOUNT Was analvzed tor but not
deteciac a1 Ihg Qiven detecton me.

NA  inocates comoound not analyzed.



ORGANICS ANALYSIS DATA SHEET - METHOD 8150

Lab Sampie ID:
Matrix:

3088 F
Sediment

Oata Releass Autnonzea:
Aeport dreparwa on MAC.C C G, 0672589 }

AMALYTICAL,
RESOURCES
NCORPEORATED
]
Itemmrya
i satarty

133%mave o

ieame wa8108-9°
L2616 2490

Sampie No.Fi5.24-89

Cliant: Univ. Alaska
at Fairbarks
Oaw  Extrsctec: 06/16/89 QC ReportNa: 3085
Date  Analyzsa: 06/22/89 VFSR: 06/05/89

Dry Waight: 34.64 q

Conc/Dil Factor: 1§

CAS Numper LAk
94.75.7 -2 4-0 1.5 U
1918.02.1 Siglgram BOU

Triclopyr 04y
> Herbielda Surrogate Ascovery
|2;:-olchloraincnnin:me acig [ 58 |

Data Qualitiers

indicates comuouna was anatyzea ior but not
aetected & the aven aetecton hmi,



ARSOUACER
(NCOREORATETY

Anpivncal
Shameia
Carpmeres
ORGANICS ANALYSIS DATA SHMEET
Nurrtn
Organaphospnorous Pesticides Sampie No: SES-31-89 o v o
by mocitied Method 8140 1GNP - 2001 8 Sed0)

Lan Sarnpie 0: 3085 G QOC Recort No: 3085-UAF
Matrm: Sois/Sedimants

Project: Alaska Rasiroeg
b VTSR: 080589
Data Asiease Authonzeg:
Report orepared 06/12/89 . MACC C &

Date Extracten: 06/07/89
GPC Claarup: YES

CAS Number

120K
314:.40-9 laromacit | 23
[51235.04-2" | Hexaznon ;vaipar) Loy |

Sumogste Rscovery
1;:-Dlmomil-z-merounnno ]  43% [

Data Quaitiers

u INCER108 COMDOUNG was anatyzed for but nof
deteciad a1 (e gran detection wme.

NA INJICRIeS compound nor analyzea.



AMNALYTIWCAL
RESOURCER
INCORPORATRD

A
e g
Zonsunariy

133 N Ave Nonn
Jeame wa 410%-518

20810 5490
ORGARICS ANALYSIS DATA SHEET - METHOD 8150

Lah Samoie 1D: 3085 G Sampie No.SES-11.89

Mamz:  Sediment
Cllent: Univ. Alaska
at Feirbanks
Date  Exiractea: 08/16&/8% CC ReportNe: 308S
Oate Ansiyrea: 0622/89 VTSR: 06§/05/89

Ory Weight: 35.60 g

‘,C‘awoil Factor: 1.5 ~

Data Reisass Authenzeq:
Ae0ort Drepares on MACT C.G. 06:26/89

CAS Number ugrkg
34.75.7 i2. 4.0 1.5 4
1918.02.1 Piciaram 20U

Triclopyr 0.3 U

Cata Quaiifiers

u Indicates compound was anayzad or but not
dotected 3t the given oetecnon mn,



@
RASOUACEY
INCORPORATED

ArEvnCs
Zramests &
Sonsuians

ORGANICS ANALYSIS DATA SHEET

Orgsnopnaspnorous Pesticides Sampie No: FT8-01.09 o ——

by moditisd Methoo 8140 (GC/NPD) 2081 621 5490

Lab Samoie 1D: 3088 H QC Revort No:  3085-UAF
Matrix:  Soils/Secimarss Project: Alaska Amirosd

p d VTSR: 08/05/88
Oata Relsase Authonzeq: I/
Recort prapared 06/12/89 - MACLC C.G.

Date Extracted: 06/07/89

GPG Clearup: YES Dxs Anayzeqa: 08/09/89
ConcrOid Faclor: 1:2

Ory Wt Extracten: 26.12 am

CAS Number QKg
J14-40-9 Bromacs 20.0 U
[51235-04-2 [ Hexaznon rveoan 10.0 U
Surrogate Recavesy

[| ;a-nlmnlnil-zcnnrononnno L 37T%

Oata Quasfiary

y ‘NCICKINN COMPOUNG Was anaivzed or but not
Jetectsd &t the grven SeleCIDN hmd,

NA INICEINS COMDOUNG not aNalyzed.



@
REMOUNCEY
INCORPORATED

Anamca
1Y
P W P

13] Nevm ave Norer
Seame i 9810951

2614 8490
ORGANICS ANALYSIS DATA SHEET - METHOD 8150
Lals Sampie ID: 3085 W Sampile No.FTE-01-89
Matnx:  Sedimem
Client: Univ. Alaska
at Fairbanxs
Date  Exirazted: 06/16/89 QC AepontNe: 3085

Ory Weght: 32.82 g

IZDH Factor: 1.5
} A
Data Release Authorized: L

"800 orepared on MAC.C C.G. 06/26/89 /

Qate  Ansivzes: 0622/89 VISR: 05/05/89

CAS Number HOr ki
94.75.7 2.4.-0 15 U
1918:02.1  [Sicloram _ 09 u

Irictopyr 24y

*_Herbicide Surrogste Receve

2,3-Dichioropnenoxvecetic scig

Data Qualifisrs

u Ingicates compound was anralyzed for but not
datectad at the grven cetscuon iimi,



3085 MB
3088 A
oasa
Joss C
oes 0
3085 €
3088 F
085G
085 H

DATA QUALIFIERS

[V} Indaten compoung wl)nmou 1or but nat detected at 1K Given ORLECHON hmet.

QC Repon:

Data Releass Authoraea
Report prepared 081589 - MAC.C C.G.

CREOSOTE ANALYSIS

BY GC/FID

DATA REPORT SHEET

MATRIX: Soll

CLIENT SAMPLE g

- Mothoe Blank

CLS-2289
5.23-89 (Comp )
BH1S-24-80
BHDIS-24-89
BUNS-24-89
FIS-24-89
SES-31-89
FT8-01-89

19

3085 University of Alasha Feirbanks
VTSR: (os/05/89

PROJECT: Alaska Asilrosd

. .

0V
P
20U
20U
20U
0y
Wy
20U
2[U

Jearme Wa I8109-5'¢
- 208181 3490



AMALYTICAL

Conmutars
25 Jury 1989

13 Parwh dve Mo
Semlle. WA 9105-3187
12081 &31-8490

1208) 821-752 (FAX}

Or. Tim Tilgwonn
University ot Alaska-Fairbanks
308 Tanana Onve

Cuckerng Bidg., Aoom 261

Fairbanms. AX 33775-0680

RE: U of AFairbanks Project: Alaska Rnilrosa
Cear Dr. Tisworn:

Plagss hnd the snciosea tesuits for the above referenced project.

it you have any quesions or need any further informanon, please feel free 1o cail any
nme.

Sinewrely,

ANALYTICAL RESOURCES, INC.
L

Peter M. Kapler

GC Labarawey Manager

PMK/by

Enciosures

cg:  lilsw329s



Qrganics Analvsis Data Sheet

Organopnospnorus Pssticide by Msthod 8140

Matr: Sol
Proect No:  Alaska Radroac
Cate Recervea: 07/14/89

CC Report: 3295 - Univ. of Alasha & Farbarss

133 Ny Ave. Norwy
Seslln. WA 391095187
208 &1 -SA90

YT 217821 (FAX)Y

Oata Relsass Authonzes LS
Rapont Prepama 0772489 - MAC.C C.G, Reportsa m podipgAg)
Cliers-iMetiiod Blan 79 A 8 8 5C _ T 3D |
ARl »: g718MB 3295 A 32958 3298 C 22950
Date Extractea: a7/18/89 37118 J7ris/e | 07/18/89 | 0711879
Oate Anaivzea: 07/24/89 97/24:89 47724189 07/24/89 17/24/89
Ory Weom: 15049 1788 g 538 g 1778 g ‘561 |
Dikstion; 12 12 : 1 120 20 |
Velpar 10U ! 40U 1380 ;8406 [ 7500 |
Surmgate Recovery* | A9% 22% 28% L 40% | 47T% ]|
CATA QUALIFIERS

Sumogate & 1.3-Dimettwh-2-reroneraene

J INCECEEES &0 SSUATEISA VRN When 1'e Tesl
S 19SS than the CaIcLITIed Getecttn BTe.

u INCSERES COMPOUNG was anavzed for tut not
CEtecIeq Xt the Qrven OMachon art.

B - 21



AEBOURCER
INCORPORATED
Anavac
Thevemn &
Cormuerw
Qrganics Anaiysis Data Shest
K3 Neit Ave v
Hertlcides by Method #150 M‘; ——aT
. 200 B2\ ey
Matrix: Sol QC Repon: 3295 - Ursv. of Alaska & Fairbanks O &2 752N (FAX)
Prowct No:  Alaska Rasirosd
Date Recarved: 07/14/89
Qaia Release Authenzag
Report Prepared 07/2489 - MACC C.G. Reponed i oooiugig)
Cliants:{Method Blane__ 79 A X 3c 80
ARL &: O0T18MB 1255 A JEB 22559' 3235 O
Date Extractea: D7/18/89 07/18/89 27/18/8 47/18/89 Q771889
Date Anaivzea: 27/20/8% 17/20/89 07/20/89 07/20/89 07/20/8% |
Cry Wegme: 250 a | 2597 g 23.40 9 231509 25 47
Cikutign: * 5 . -] 1-280 1-250 ¢ 250
Garlon JA(TreIopyr) Y] 1 0.9 J | 1100 11508 ] FET] |
Sumegate Recovery” 53% T —TTw T 91w ] aix ] 4%
DATA QUALIFIERS

* Sunogate s 2.3 - Dichiomonenoxyacess Acxd

J Incicates &n extTaEad vaius when 1 resut
S M90S TN My CAETARIET CEWCTON ST,

u INCICHLES COMDOUNG Wil anaivzed 10 but ot
detected a e grven GMecton am,



AMALYTHCAL

AESOUACES

INCORPORATRD
12 January 1390

- i

P e T Y

DTN

II%en Ave Nem

1ok vea 34093137
LA e £490

Mr, Darran Mulkey

University of Alaska-Farbanks
Environmental Quality Engrneering
5389 Duckaring

Cuckaring 8igg., Reom 361
Fairbanks. AK 99775.0660

RE: U of A.Fairbanks Project: Alaska Asilroad, sampies received
12-26-89.

Caar Mr. Mulkey:

Pleass nna the enciosed resuns of ine analysis for Hexazinone for tha above
reterenced droect.

As vou know. the analvsis for Triclooyr was not performed gue 1o insutficient
Sample. AisQ. your samoie #5 was oroken durng shipment,

it you have any questons of need any tuniner informanon. please feel treg 1o call
any ume,

Sincereiy.
ANALYTICAL RESCURCES. INC.
PEALL
i
Peter M. Kenier
GC Laboratory Manager
PMK/bv

Enclosures

cc: fTlemad1g -



AMALYTICAL

RESOURCES
IMCOMPORATED
Arynmey
Trames e
Zonguiarus
ORGANICS ANALYSIS DATA SMEET 133 Nt Avee Mo
Crganopnosohorous Pesticides Searse Wa iS105-8187
by modilisd Mathod 8140 (GC/NPD) Sampie No: Method Elank L08) 6ZT 8490
OC Recon No: Unmersay of Alaska
Lab Samow 1D: 43t19MB Project: Alaska Rakoan
Vatrm: Sed VTSA: 12/26/89

. Oate Extracten: 01/04m0
. ’] Date Anawzea: 01/0890
Conc/Oil Factor: 12
Data Reioase Aisnorzeq: Dry Wegre: 20.0 grams

\
Repon oreoaren 01/1090 - MACC C.P.G./

CAS Number LI

51235.04.2 ]Herazrnoansuan IV
Surrogate Recavary
Bendgiocarn L S2%

Data Quadiers
J INdicates comoouna was anavzed for & nat
dstected a1 the gived astechon rma,
NA Indicates compound not anatyzea.
J Indicxies an BShIMAIN VRig when fesut o

838 than soeciwa detection wm.



ANALYTICAL

RESOURCES
INCORPORATED
i“lmtll
~"HTHEIS &
+INSLRANTY
ORGANICS AMALYSIS DATA SHEET 113 N v e
Crganapnosphorous Pesticides Seame wa 58108-5187
by moaified Mesthod 8140 {GC/NPDY Sample No: #1 2061 821 5490
CC Report No:  Ursversmy of Alasxa
Lan Samoe ID: 4319 A Project: Alaska Aawoan
Matrx: Soil VTSR: 12/28/89

Cate Extracted: 01/04/90
2 Date Anatvzed: 01/09/30

Coner0il Factor: 140
Data Relsase Authonzed: LA Ory Wegnt: 20.5 grame
Sevon oretarea 011090 - MACC C.A.G.
CAS Number 1K

51235.04.2

JHexznnon

Surrogsts Recovery

28enaiocarn | 85% |
Cata Ouaihars
U Indicates COMOOUNG was anatyzed for but nor
deteciac at the grven detecton mnd.
NA Indicates compound not anatyzea.
J Incicates an estmated vaiue when resun g

iesg than spected Getechon ma.
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OHGANICS ANALYSIS DATA SHEET
Organopnessnarous Pasticides

by moaitied Mathod 8140 {GC/NPD) Sampie No: a2

QC Report No: Universay of Alasky
Lab Sarpie 10: 4313 8 Project: Aiaska Rziroag
Manx: Soil

VTSR: 12/26/89

Oate Extracted: 01/04/90
é / Date Anawzec: 01/09/50

Conc/Did Facwor: 1:40
Data Remass Authorized:

Ory Went: 21.6 grame R
Report orepared 011000 - MAC C C.P@&

CAS Nurmoer+

Bk
lsu:ls-ru-z Jexazinen (Veipar) ' 13000

Surrogats Recove
[Banaiocarp ] 110% |

Data Quaifisrs
u IMMnsmmmm
detected &t the Qiven detecton sme.
NA Indicates compouna not anatyzed.
4 Indicates an estmEed vaiug wiven resun s
‘453 than specihed detechon hma.

-

AMALYTWCAL
RESOURCES
INCORPORATRED

T Evica
Bt LYY
<7 Sudaty

IIFNrm da g
Ieame Vi 3159587
I 62 Sd50



ORGANICS ANALYSIS DATA SHEET
Organopnosphorous Pesticides

by moaitied Msthod 8140 (GT/INPD) Sampis No:#3
OC Report No:  Ureversaty of Alaska
Lab Sampie 10: 4219 C Project; Aiaska Raioag
Matrix: Soil VTSR: 12/26/89

Date Extracteq: 01/04/30
Date Anaiyzea: 01/08/50
ConesOd Factor: 12

Ory Weight: 20.1 grams

Cata Releass Authonzea:
Regor praparea 01/10/90 - MACC C.P.

CAS Numper LM

[5!235—04-: Hexszingn (Vaipar) {140
Surragats Ascovary
IO T —— =]

Cata Qualifiers
u Indicales compound was analyzed for but not
datects at ihe grven Getechon kma.
NA (ngicaies compouna ot anatyzed.
¥ indicates an aStMEted VLS when resul B

lasg than soeced detecton hmit.

AMALYTICAL
RESOURCED
INCORPORATED

i-avmem
1)
T s

T XX Nanith dve NOrR
Searte wa 38109-5'87
261 621 5490
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ORGANMICS ANALYSIS DATA SHEET
Qrganophospnorcus Pesiicides
by moditisd Method 8140 {(GC/NPD) Sampis No:#4

CC Repont No: Ursversty of Alaska
Lah Samomw 10: 4319 D Project: Alaska Raroas
Matre: Sou VTSR 12:268/89

Date Extracted: 01/04/90
Date Anawvzed: 01/09/90
Cone/Dil Facsor- 1:20

Dry Weight: 30.7 grams
Regan oreoared 011090 - MACC C.P.G.

Surtogate Recovery
(@endiacarn L 37% ]

Data Quaiitiory
u Indicates cCombound was anaivzed for but not
detecisd &1 INS Qrven detection ama.
NA Ingicates carmpound Not analyzed.
J indicates an sstmated vaie when resut
lass than specihed detechon ms.

-

Searme. va HN09-5107
2081 825 -8490



OAGANICS ANALYSIS DATA SHEET
Qrganaohospnorous Pesticiass
by maditisd Methoo §140 (GC/NPD) Sample No:sé

Lab Samow 1D: 4319 F
Matrx: Sol VTSA: 12/24/89

Date Extracieq: 01/04/90
/ Date Anavzea: (1/08/30
Conc/Oil Facor: 12
Dey Weignt: 31.3 grams.

Data Release Authoreed;

QC Repon NO: Uryversity of Alaska
Project: Alaska Rairosg

Fecxnn prapared 01/10V%0 - MAC.C C.P.
CAS Number 19'kg
51235.04-2 i HEXAZINON _{V&iDAI 170
Sutragste Recovery
Sengiocare | 132% |
Cata Cuaifiers
v INICaieS COMDOUND was Anav2ed for but not
detected at the Qrven Getechon kmn.
NA Indicates COMDOUND NGt Snalyzed.
J Ingicates an esumated vailue when resuf s

less han specEied gatecnon imd.

B - 29

AMNALYTICAL
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AnaNICE
Thamiss A
Lansuaanig

11T NPT Avp Borih
Zeamn wa 38109-3187
20816218490



ANALYTICAL
RESOURCES
INCORPOMATED

Anpvecal
Charemn 4
Coraumpes

320 Mottt A dgrTm
Organics Analysis Oata Shem mr;:-nsm
Triclopyr & Vaipar Ansilysia ) 2 oied
GG Repon: 6597 - Unw. of Alaska - Faibaikg 25 Fa%
Project NO: Alaska Rairoad

Matnx: Sod \ /'
/ Herthtadle Project
Data Relsase Authonzea LA~ Taig Recenea: 07/20790

Asport Precarea 08/28/90 - cog |

CHEMPRO #: (Meihoa Blanki 492 493 494 | 439 498 437
ARl 8: | _ cB1SME 2597 A 16697 B | Bee7 C | 6637 O | 8697 E | 5697 F
Oate Extracted: |__18/15/90 281630 108/15/90] 08/15/30 | O8/1 /30| 08/15/90( 08115/50
Date Anaivzeo: | __"8/27/30 | 25/34/90 |08/24/301 0A/2 4/90 | 08/24/30 | 08/24/90] 08/34/90
Cry Waght: | ‘00g ‘Y44g 13.0 14049 10.1 9 15849 ‘439
Diksron: | Tlo8 19§ ' 105 1108 110 % 110 § T
Triciopyr (Garlon) - ppiiug/eg): 30U L30U | 80k | 80U | Aa0u | 80 33

Surrogate Recovery' [ T8% [ 34% | 54% 7 do% | 97% ] A7T% I 9s% |

N Sumogate ussq was Dichiomrop

CHEMPRO #: [Method Biank] 492 433 I 194 495 438 97

ARN #: ¢ 5730MB 3697 A 166978 1 =337C | 68970 | 6607 € ;9?:
Date Extracien: 37730/90_ 1 37/30:30 |07/30/90 C7 ~2/90 | 07/30/90 | 07/30/90] 07-30:30
Date Anaiyzec: 2811590 1 381%:90108/15/90/ 08:7c 50 | 08/16/50] DBIYS/ 01 08/15/90

Dry' Wegm: 2509 2269 | 2509 | 296 : 210g | 3479 | 3089
Dilution: ‘102 192 -F IR 1102 1102 ¥
Veipar - ppoiugkg){ igU A 40 | &Y ' 24 1 120 [ 9.8 1 %9
Surrogate Recovery* 3d% TN FELY 81% 57% 83% 72% |
intamai Stanaarg Recavery**: 100% 196% | 148% ) _102% | 114% | 127% | 124%

’ SUIMDGITS USed Was Aachior
" IMemal SI3NGAM usa was Metntuzin,

DATA QUALIFIERS
V] indhCatas COMOOUNd was anaiyzed 1or but not G818CIed at #h grven getechon lme,
NA INCICIES NO\ ANanied.

NA INCHCI1ES NOT rEDOMIC oS 10 CHTMIOGrADMC teviarence ana/or diulion.
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JI3NAm Ave Norm
I2ame Wwa 98109-51r

2361 621 8490
ORGANICS ANALYSIS DATA SHEET - METHOD 4150

+ab Sample iD: 0B16MB

Sampie No.: Method Blk
Matnx:  Sadiment

Clignt: Univ, Alaska

at Fairbanks
Data  Exiracted: 06/16/89 QC Repont No: 3085
Date Analyzeq: C6/22/8% VTSR: 06/05/89
Ory Wewgnt: 30,00 g
ConcDd  Factor: -]
Jata Reisase Authonzed:
Jeoort oreparad on MACC C.G. 042689 /1
__CAS Number ugrkg
34.75.7 2.4-0 154
1918-02.1 Pictaram 03u
Triclepyr 234
: _Herbicide Surrogais Recavery
z;a-nlehlarainnne:iaeme acid 12% |
Oata Qualitiars
u Indicates compound was analyzed far but nat

detectsn at the given datacuon imi.
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APPENDIX C

Analytical Extraction Methods

Velpar (Hexazinone) Method
Garlon (Triclopyr) Method






VELPAR (HEXAZINONE) METHOD

This methed will extract the parent compound as well as

metabolites A, B, D, and E.

EXTRACTION PROCEDURE:

1.

10.

11.

12.

13.

Weigh ocut 10 gm of thoroughly mixed soil and transfer
to a 250 ml centrifuge tube. Weigh 10 grams of the same
S0il inte an aluminum weigh dish for moisture
determination.

Add 30 ml of acetone/H,0 solution to the centrifuge
tube.

Mix the soil and acetone/H,0 solution by shaking the

capped tube vigorously and Place in the centrifuge for
5 minutes,

Filter the aqueous portion through a Whatman #4 filter
into an 125 mi Erlenmeyer flask.

Repeat steps 2-5 one more time.

Transfer the solution from the 125 ml Erlenmeyer flask
into a 1 liter Roto-Vapor distillation flask.

Rinse the 125 mi1 Erlenmeyer flask with 10 ml.
acetone/H,0 solution and combine it with the agueous
solution in the Roto-Vapor distillation flask.

Heat the distillation flask on the Roto-Vapor apparatus

at 60 degree C, and under a vacuum, to remove the
acetone,.

Transfer the aqueous solution from the distillation
flask into a 125 ml Separatory funnel.

Rinse the distillation flask with 10 ml deionized Hy0

and combine with the agueous solution in the separatory
funnel.

Add 20 ml hexane to the Separatory funnel and shake for
2 minutes. (Release pressure periodically)

Decant aqueous phase (bottom phase) into another 125 ml
Separatory funnel.

Repeat steps 12 and 13 tws more times for a total of
three hexane extractions of the aqueous phase. (Release
Pressure periodically)



14,

Decant the agueous phase (bottom phase) into a 125 ml
separatory funnel.

THE SAMPLE CAN BE SPLIT AT THIS POINT TO ANALYZE ALL OF THE

135a.

15b.

16.

17.

18.

19.

20.

21.

22.

23.

24,

METABOLITES (Both variations...see step #15). THE
ALIQUAT SHOULD BE FIGURED INTO THE DILUTION FACTOR
CALCULATION.

For the parent compound and metabolites A and B, add 30
ml chloroform.

For metabolites D and E, add 30 ml ethyl acetate.

Shake separatory funnel for 2 minutes. (Release
pressure periodically)

Decant chloroform (bottom phase) or ethyl acetate
extract into a 125 ml Erlenmeyer flask.

Repeat steps 16-18 two more times.

Add about 10 gm Na,SO4 to the organic solution to
remove any water in solution and filter the organic
phase through a Whatman #4 filter into a vacuunm rotary
evaporator distillation flask. Rinse filter paper with
about 10 ml chloroform into the distillation flask.

Evaporate to dryness in a 60 degree water bath under a
vacuum. .

Redissolve the residue with 20 ml acetonitrile and
transfer to a 125 ml separatory funnel. Rinse the
vacuum rotary evaporator distillation flask with about
10 ml of acetonitrile and combine with the organic
phase in the separatory funnel.

Add 20 ml hexane to the separatory funnel and shake for
1 minute. (Release pressure periodically)

Transfer the acetonitrile (bottom phase) into a 50 ml
beaker and add 2-3 boiling stones. Evaporate on a hot

Plate to a volume of about 2 ml. Discard the hexane
extract.

Quantitatively transfer acetonitrile solution into a
conical thick walled screw cap vial. Purge with N, gas

and evaporate to dryness. Be certain all water is
evaporated,



SAMPLES CAN BE STORED AT THIS POINT, IN A COOL DARK PLACE

UNTIL ESTERIFICATION AND ANALYSIS CAN BE COMPLETED ON
THE SAME DAY.

ESTERIFICATION PROCEDURE:

25. Add 1 ml chloroferm and 1 ml trifluorcacetic anhydride
to the vial, cap it and shake to redissolve residue.

26. Place in a 60 degree C block heater for 10 minutes.

27. After 30 min., cool the sample and evaporate with N5
gas to dryness,

28. Add exactly 1.00 ml ethyl acetate (be careful during
pipetting), recap the vial and shake to redissolve
residue and transfer to a G.C. vial. Crimp a 1lid on the
vial and place in storage refrigerator.

READY FOR G.cC.



GARLON (TRICLOPYR} METHOD

EXTRACTION

1l.

ih
.

A 10.

Weigh 5 grams of thoroughly mixed soil sample into a
250 ml ground glass Erlenmeyer flask.

Add 15 ml deionized H50, 50 ml ether, 2 ml 37% KQH
solution and two clean beiling chips,

Place a flask weight on the Erlenmeyer flask.

Heat in a 60-65 degree Celsius water bath for 20-45
minutes. (The ether will evaporate in about 15 minutes)

Filter solution through a Whatman #4 filter into a 150
ml centrifuge tube.

Rinse flask with 5-10 ml deionized H50, swirl and
filter again into the 150 ml centrifuge tube.

Add 20 ml diethyl ether to the centrifuge tube, swirl
the tube gently before putting the cap on. Shake tube
dgently and vent it by opening the cap partially. Once
all air has been released through the gentle shaking,
close the bottle tight and shake for 1 min. (IMPORTANT!
Release pressure through the cap periodically). Place
the bottle in the centrifuge for 5 min.

Use a Pasteur pipet to remove the ether (upper) phase
Discard this ether. Add 2 ml cold (4 degree C)

H2S04 (1+3) to the agueous phase in the centrifuge
bottle, shake and test for PH (2 or less). aAdd 20 ml
diethyl ether to the centrifuge bottle.

Shake the acidified aqueous phase and ether sclution
for 1 min. (IMPORTANT! Shake gently at first and
release pressure periodically.) Place the tube in the
centrifuge for S min. Then Pipet the ether (upper)
phase into a clean 125 ml Erlenmeyer flask. It is OK if
there is some ether left in the bottle at this stage,
but avoid pipetting the agueous phase.

Add 10 ml of diethyl ether to the agueous phase in the
centrifuge bottle, and repeat step 9. Add the ether
phase obtained after the centrifuging to the same
Erlenmeyer flask in step 9. Repeat the extraction one
more time with another 10 ml of ether. a total of 40 ml
of ether solution should be obtained. (It is
recommended that another 10 ml of ether should be added



11.

12,

13,

14.

15.

186.

Lo the bottle to rinse it, shaking and Centrifugation
are not necessary at this stage.)

Add about 1-2 gm acidified anhydrous Na,S0,; to the 125
ml Erlenmeyer flask containing the organic solution,
shake and place in a dark hood for 1-2 hours.

Filter solution through a Whatman #4 filter into an
Erlenmeyer flask, and rinse flask with 10-20 m1l diethyl
ether. Pour rinse ether into the filter to combine with
filtered ether.

Add 2-3 clean boiling chips to ether in flask. Place a
flask weight on the flask and heat the Erlenmeyer flask
in a 60-65 degree C water bath until a final volume of
20 ml or less is obtained (about 20 min.).

Cocl and pour into a 40 ml test tube, then rinse flask
with about 1-2 ml diethyl ether and pPour into a 40 ml
test tube.

Heat in a 60-65 degree C water bath until a final
volume of about 1.0-2.0 ml is obtained.

Quantitatively transfer the contents to a conical,
thick walled 2 ml vial.

ESTERIFICATION

1.

Evaporate extract with N2 gas to dryness at roonm
temperature.

Add 0.25 ml BFj*Methanol, seal the vial with the cap
and heat in an 80 degree C block heater for 1 hour.

Transfer solution to a Separatory funnel by rinsing the
vial with 20 ml 10% NaCl solution.

Add 30 ml hexane and shake for 1 minute. Transfer the
agqueous solution to an erlenmyer flask. Transfer the
hexane to a separate erlenmyer flask.

Place the aqueous solution back into the separatory
funnel.

Repeat step #4. Discard Nacl solution. (botton phase)

Add about 5-10 gm anhydrous Na;SO4 to the hexane in the
erlenmyer flask -



8. Quantitatively filter the hexane through Whatman #4
filter into a 100 ml beaker and add 2-3 boiling stones.

9. Heat on a hot plate until a volume of less than 1 ml is
obtained. :

10. Transfer solution to a 1 ml condensing tube and adjust
to exactly 1 ml with hexane (use the hexane to rinse
the 100 ml beaker).

11. Transfer sample to a G.C. vial and crimp lid on it,
12. Place vial in storage refrigerator.

SAMPLE IS READY FOR G.C.









APPENDIX D

Alaska DOT&PF Soil Analyses
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Railroad Survey Forms

Initial Tetter and survey form sent to railroads
Second letter (follow up) and survey form
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4!RBANKS

Schooi of Eagxnunng
08 Tanana Drive o 7. airbanks. Alagia 99775-Ca60
Maren 13, :389
Railrsaqg
Strear

city , stara zip

Dear csrresmenzene r title ;

Tha Universizy oz Alaska Fairbanks has csntracreg with the
Alasica Failrzag ~srporation -a S3tudy iegrazatiop and
migraticn z: nermicides along <«kg railkeijirt, A field
testing ETOgran 15 ip Progress rta examine tyo parcticular
harpicides: 7elpar (hexazinone, w“hich is Tanuractured by

Dupont chemical ipg Garlcocn 13 (triclopyr; wnieh is
manufaccursa kty oow.

One aspect -¢ this projeer invoives determining alternative
. Beathodg of 7egetation Control used cp railr

road riqht-of-way
threougnour tia Unitad States ang Canada. we aAre interasted
any Integravad Vegarvation Managemene {IVM) tachniquas

T You are ®2DioYing for tha PUrposa of tracy maintenances
in the Lallase :pg subgrade area. TR facus of this
ressarch i3z ps cotain cost ang effectiveness laformation
for cIuparing vegetation contrs) Cethods.

our "M scugy Cay examine a Jumber of sarnesds including
therzai, .ze 6 2 pallase regqulator, reballast:iny, use of a
Jorgan :preager, Jachanical Sutting ‘neiuding  hand
clear:ing;, sale, ~2rhicides, cambinatiecns c¢f tha apove. and
P&rnaps crthersg, “ltizarely, va anticipate thae the Alaska
Railroad Cirrerarion will usa several of +ag aiternatives
and attempr == dininize the usge of herbiciszgs.

Pleasa ccaplece tia attached questionnaire which will help
Us evaluactg ==, erfectiveness of differene sachniques <to
control vegetatigy, A summary brocnure wnicn describes the
hernpicide B3rtizn of thig Projecrt ig enclssed. later, wa
will ‘forvarg 7S a broehure op “he ITM porrion orf the
study,

Your SSoperaz:zn ang assistance will g gTeatly appreciated
and snouid yey iagira additiaonaj] informatisn please call ny
researgn assistanr, ug. Jill Munson, 4t (307) 3734-6129.

Sincerely, —"N——"'LZ}“ =
Timothy Tilsworen, zng, z.E.
Professor cr Envxrcn:ental Quality
Engzneerlnq and Civii sngznaerlnq
E -2
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wvay?

atral ia

-

A, AC® heroicizag usea? I so, which cnes, scw arg they 2cpiisd. and
at wnat dsplizacien ritas ioa tizss? Arg LRy applied zsiy =2 tha
ETICK ana bailage iIsa of t3 thae entirs Fight-oi-way? hat i3z tha
COST 3 appiy tha heroicides per mile in tne traex a-saf Zsr mile
in tza Fizat-of-wvay? I3 tha herpicizg opiied b7 an iz zcuse cravw,
40 oursgids ccatraetsr, zr a comoination gF toep? = T3e reguliarciy

U28 an oursgiszg €Intraziar would you plaase give us tie namg ana

addrasy,
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Zave oy SIZ3ucted resgarcn =3 Tegatat:ic “inagemenr? : 19 wouia

% I
r-tase oravice any docu=snmtitizs ShAT FISU nave.

e you rmava €23t (aformatiaon d::unnugzng tie gcose lf!lctz?anlaa ¢f 7our
Ischocaz? I 30 woulqd TOUu please orovids us a COPy ©f Ttha qata ana

dameriss now 1t Vas cojlactaa (3. Zisld eSssrvation. cutyide ¢sl3uitane,
ste, ).,

<L you ars awars of studisg or Tatarizls of =

torest ts us woyld you
Fleass airsex g t0 sueh,

“ould 7ou za villiag to have lozsons from our STudy visit raup
+3 ocserve your IVM pregraml  Vhat ting of year would e pest
Jberatiszy ana tg dizcuss your ioprosen?

Tersticm
S sem coa

Ilsase rasurs this farm ta:
“s. i1l Mupsen
151 Duckering Buildiag
Civil Eng;nntr:ng Dapartmane

“aivearsity of Alaaka Fairbanxs
Tairbanks, Alaska 39773
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AIS DACARALCIL Su3TiZ =etasasy usga LiS2iudizg nang cirartag;
susgradssoallase areai I3 1ma rigat-ofi-way? hat a3

t2i3 metned (3peciiy T2ilasts3usgraza or Ti3nt-ci-way; -
“hat T7P® Of egquiimsaat i1 usea iZ e pallast/suzgrace a
tZs right-of-way!

AR cz23T Isr
. .

4 in2 oz

. Afs chermal/burnizg zetacas ussa 1= tka callasatssungrace arsal 2
the right-of-vay? Hay sifzctiTa 13 this metned ang vaar tyee of

¢quipmant i3 usea i3 t3is meeasa (spscify ballastssudgraas or right=

of-way)? What i1 t3a cose a4 tZarmai/burning methods sarp =:ls in
ths ballast/subgrace aceal

SZ the right-of-way?

:. “hat cthar =sthoas co you usei
Jisa and costy far sarg
Taintanancs.

?lsame 1zziude tns t7F8 oI esuiz=sat
SAiiast/suogrias ang rignt-of-wvay

Z9 you have reporcs describizg or EVREIUATIZT yOoUr vegerat:i:: =anagament

srocass? (I 3o cauld you rravias us 3 csoy?



_ A3
Environmentas ey Engineerng —

University or 4laska Fairbanks
Schooi or Endnee==z
306 Tanana Or=
Fairbanks, 4,563 ¥ITT N5

July 10, :3ag

tRailrecaany
satrpats

*City», .sratas . zipsn

Dear «Corraspondents ;

sarvey form Tequesting informaticn on your railroad‘s
Vegetation managemant techniques. ye have received about 40

IBeDOnEes to cur g and we arg encouragea by them.
However, your Tesponse was ngr among them.

We realizas thar the form was Perhaps tco complex and
rTequirea t20 mueh time to compiata. 7aopp Farticipation ang
informaticn ig v i t3 uS! e nave enciosed a

shortenea vergign of Our survey ang our Ffimary interast ig
indicatea in tha attacheaq questicns.

We want 3 thani you for your assistance with this requast
This i3 an izporzanc study, not only te us but to you as

weil, and we hopa to share the resuits wnen it ig compieted.

— i

Y /Jﬂ[&f“;}}“

Ti=zatny Tillsworth, 2h.D, p.E.

ProZassor of Environmenta]
Suality Eng:.naer:.nq and
Clvil Engxnaati.nq



integrazag Vegetarizn Management Sirvey

1. Please attacp 4 Susiness caram or Trint vzur name. zadress,
raiircaa, ap talecnone numner,

2. Are vou bresentiy or have von braviousliy useq herpicides tg

control *:reqetat:.cn in the right-ot-way? ‘ves/nol

Which hernic:das;

mechanical

thermaj

bailast Tfeguliator

aothers

4. Would you ba willing to answer futureg Corresponcenca if we
contacted you again?

Thank you again for Participating in wnig study.
Please use tnp salif 2adressed envelope or rerymm tle survey form

will Ciouinard, Ressarch AsSSigTant
361 Cuckering Building
University of Alaska
Fairbanis, ~lagka 29775









APPENDIX F

Railroads Contacted

U.S. and Canadian railroads contacted for the survey
Foreign railways (exciuding Canada) contacted for the survey
Respondents to railroad survey






U.S. AND CANADIAN RAILROADS CONTACTED FOR THE SURVEY

Aberdeen, Carclina g Western RY. Ca.
The Akron & Barberten Belt R.R. cCo.
Alabama & Florida R.R.

Algoma Central Ry.

Alleghney R.R. cCa.

The Alten & Southern Ry. Co.

AMTRAX

The Apache Railway ca.

Apalachicola Northern R.R. co.

Arkansas & Louisiana Missouri Railway co.
Arkansas andg Missouri R.R. co.

AT & L Railroad co.

The Atchiscn, Topeka & santa Fe Railwav cao.
Atlanta & Saint Andrews Bay Railway co,
Austin R.R. Co., Inec.

Bangor and Aroostook Railrcad co.

Bay Colony Railroag Corp.

BC Rail LTD.

The Belt Railway Company cof Chicago
Bessemer and Lake Erie Railrocad co.
Birminghanm Southern Railrpad Co.

British Columbia Hydro & power Authority
Burlingteon Northern (Manitoba) LTD.
Burlington Northern Railrocad Company
Cadillac & Lake City Railway Company
Camas Prairie Railrpad Company

Cambria and Indiana Railrecad Company
Canadian National] Railways

Canadian Pacific LTp.

Cartier Railway Company

Cedar Rapids & Towa City Railway Company

Central California Traction Company

Central Montana Rail, Inc.

Central Vermont Railway, Inc.

Chehalis Western Railroad

Chicago & Illinois Midland Railway Company
Chicago and North Western Railway Company
Chicago and Western Indiana Railrocad Company
Chicago,Central & Pacific Railroad Company
Chicago, Missouri g Western Railway Company
Chicago South Shore & South Bend Railroad
Colorado & Wyoming Railway Company

Columbus and Greenville Railway Company
Consolidated Raji] Corporation

Cocper Basin Railwav, Inc.

CSX Transportation, Inc.

D & T Railroad Company

Daketa, Minnesota & Eastern Railroad Corporation
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Dakota Southern Railway Company
Delaware Ostego Corporation
Denver & Rio Grande Western Railroad Company
Detrsit & Mackinac Railway Company
Devco Railway
Duluth, Yissabe and Iron Range Railway Company
Duluth, Winnipeg & Pacific Railway
East Camden & Highland Railroad Company
Eastern Shore Railrcad, Inc.
Elgin, Joliet and Eastern Railway Company
Escanaba & Lake Superior Railroad cempany
The Essex Terminal Railway Company
Eureka Southern Railroad Company, Inc.
Farmrail Corporation
Florida Central Railrpad Company, Inc.
Florida East Coast Railway Company
Fordyce & Princeton Railroad Company
Grainbelt Corporation
Grand Trunk Western Railroad Company
The Great Western Railway Company
Greater Winnipeg Water District Railway
Green Bay & Western Railroad Company
Green Mountain Railroad Corporation
Guilford Transportation Industries, Inc.-Rail Division
Hillsdale County Railway Company, Inc.
Houston Belt & Terminal Railroad Compan
Huron and Eastern Railway Company, Inc.
Illinois central Rajilroad Conpany
The Indiana & Ohio Rail Corporation
Indiana Harbor Belt Railroad Company
The Indiana Railroad Company
Indianapolis Union
Iowa Interstate Railroad, LTD.
Iowa Northern Railrscad Company
Kankakee,Beaverville and Southern
The Kansas City Southern Railway company
Kansas City Terminal Railway Company
Keokuk Junction Railway
Kiamichi Railroad Company, Inc.
Knox & Kane Railroad Company

«W.T. Railway, Inc.
Kyle Railrecad Company
Lake Superior & Ishpeming Railroad Company
The Lakefrunt Dock & Railrcad Terminal Company
Lamoille Valley Railroad Company
The Logansport & Eel River Railrcad Museum, Inc.
Los Angeles Juncticn Railway Company
Louisiana & Arkansas Railway Company
Louisiana & Delta Rail
The Louisiana & North West Raijl Company
Maryland & Delaware Rail Company

R |



Maryland Midlang failway, Inec.

McCloud River Raj: Company

Meridian ¢ Bigbee Rajil Company
Mid-Michigan Rail, Inec.

Midsouth Corporat:zan :
The Minnesora Commarcial Railway Company

Minnesota Valley Transportation Company Inec. -Southwest
Missippi Delta Rail

Mississippi Exporec Rail Company
Missauri-Kansas-Texas Rail Company
The Monogahela Railway Company
Montana Rail Link, Ine.

Montana Western Railway Company, Inc.
Nashville ang Eastern Rail Corporaticn
Natchez Trace Raj}

Nevada Northern Railway co. C/o Los Angeles Depr. of water ¢
Power

New England Southern Rail Company, Inec.
New Orleans public Belt Rail

New York & Lake Fria Rail

Norfolk Southern Corporation
Northwestern Pacific Rai] Company
Octoraro Railway, Ine. .

The Ogden Uniopn Railway and Depot Company
Ontario Midland Rajij Corporation

Ontario Northland Railway

Oregon & NOrthwestern Rail Company

Oregon,California & Eastern Railway Company
Paducah & Louisvil]e Railway, Ine.

Patapsco & Black Rivers Rail Company

Pend Oreille Valley Rail

Peoria and pPekin Cnion Railway

Philadelphia, Bethlehem and New England Rail Company
The Pittsburg & Shawmut Raj] Company

Pocono Northeast Railway, Inc.

Ponce & Guayama Railway

Port of Tillamook Bay Rail

Port Terminal Raj] Association

Providence and Worcester Raj} Company

Quekec North Shore & Labrador Railway Company

Richmond, Frede icksburg & Potomac Rail Coupany
The Roberval angd Saguenay Railway Company
Rochester & Southern Rail, Ine.

San Diego & Imper:ia)l Valley Rajil Company
Shore Fast Line, Inec.

Soe Line Rail Company

South Buffalg Railway Company

South Central Tennessee Rajil Company, Ine.
Southern Pacific Transpertation Company
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St. Louis Southwestern Pailway Ccapany
St. Maries River Rajl Company

Tennken Rail Company, Ine.

Terminal Railway Alabama State Docks
Terminal Rail Associatien of St. Louis
The Texas Mexican Railway Company
Tidewater Southern Railway Company
Tradewvater Railway Company

Trona Railway Company

Tuscola & Saginaw Railway Company, Inec.
Union Pacific Rai}l

Union Rail Company

Vermont Railway, Inc.

Via Rail Canada, Inc.

Washingrton Central Rail Company

The White Pass and Yukon Corperation LTD.
Winchester and Western Rail Company
Winchester and Western Raijil Company
Winston-Salem Southbound Railway Company
Wisconsin & Calumet Rail Company, Inc.
Wisconsin & Southern Rail company
Wisconsin central 171D,

Youngstown & Southern Railway Company
Finnish State Railways (VR)



FOREIGH RAILWAYS [EXCLUDING CANADA) CONTACTED F2R SURVEY

Australian National Railways Csmmission
1 Richmond Road

Keswick, 5.A. 30135

Australia

Atten: John C.B. Adams, Ch, Ccivil Engineer

Brazialian Federa) Railways (RFFSA)
Rede Ferroviaria Federal s.A.
Rio de Janeiro, Brazil

Atten: Geraldo Figueiredo De Castro, Asst.

China Railway Foreign Service Corporation
PO Box 2495 190 Fuxing Rd.
8644215

Peoples Republic of China
Atten: Ma Yun-Lin, Head of Trans. Dept.

Danish state Railways (DSB)
Danske Statsbaner

Solvgade 40

DK 12349 Copenhagen K Denmark
Atten: Peter Langager, Dir. Gen.

French National Railways

Sh. 3afety Info.

Societe National des Chemins da Fer Francais

88 Rue st, Lazare
75436 Paris Cedex 9
France

Atten: Francais Taillanter, Dir. Trans.

German State Railway (DR)
Deutsche Reichsbahn

Voss Str. 33

DDR 1086 Berlin

German Democratic Republic

Atten: Peter-Goet:z Kienast, ch. Op & Trar. Mgr.

(West) German Federal Railway (DB)
Deutsche Bundesbahn

323 Geary st.

Union Square Su. 501



San Francisco, CA 34102
Atten: Annelises Lass-Roth, irea Sales Mgr.

British Railways Board (BRB)

P.C. Box 100 Euston Square

London, NW1 202

Great Britian

Atten: M.C. Purbrick, Dir. cCivil Eng.

National Railways of Mexico
Pacific Region

6 Apartado Postal 15-M
Guadalajara, Jal. 44100
Mexico

Atten: Ernesto Gutierrez, Asst. Supt. M.W. & Strucrc.

National Railways of Mexico {FNDEM)
Av. Central No. 140 Pisco 13

D.F., Mexico

Mexico

Atten: Gonzalo Gomez dela Mata, Mgr. M.w.



RESPONDENTS ToO RATLROAD SURVEY

The Akron & Barberton Belt R.R. Cao.
Alabkama & Florida R.R.

Algoma Central Ry.

Alleghney R.R. Co.

The Alton & Southern RY. Co.

AMTRAK

The Apache Railway cCo.

Apalachicola Northern R.R. Ca.

Arkansas and Missouri R.R. Co.

The Atchison, Topeka & Santa Fre Railway co.
Atlanta & Saint Andrews Bay Railway cCo.
Austin R.R. Co., Inc.

Bangor and Aroocstook Railroad co.

BC Rail LTD.

Bessemer and Lake Erie Railroad co.
Birmingham Southern Railroad co.

British Columbia Hydro & Power Authority
Burlington Northern Railroad Company
Cadillac & Lake City Railway Company
Camas Prairie Railroad Company

Cambria and Indiana Railroad Company
Canadian Naticnal Railways

Canadian Pacific LTD.

Cartier Railway Company

Cedar Valley Railroad Company

Central Montana Rail, Inec.

Chicago and Western Indiana Railroad Company
Chicago South Shore & South Bend Railroad
Consolidated Rail Corporation

CSX Transportation, Ine.

Dakota Southern Railway Company

Delaware Ostego Corporation

Detroit & Mackinac Railway Company

Devco Railway

Duluth, Missabe and Iroen Range Railway Company
East Camden & Highland Railrocad Company
Elgin, Joliet and Eastern Railway Company
Escanaba & Lake Superior Railroad Company
The Essex Terminal Railway Company
Florida East Coast Railway company
Greater Winnipeg Water District Railway
Green Bay & Western Railroad Company
Huron and Eastern Railway Company, Inc.
Illinois Central Railroad Company :
The Indiana & Ohio Rai) Corporation

The Indiana Railroad Company

Indianapolis Union

Kankakee,Beaverville and Southern
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Keokuk Junction Railway

K.W.T. Railway, Inc.

Kyle Railroad Company

Louisiana & Delta Rail

Maryland Midland Railwav, Inc.
McCloud River Rail Company
Mid-Michigan Rail, Inc.

Midsouth Corporation

The Minnesota Commercial Railway Ccmpany
Missippi Delta Rail

Mississippi Export Rail Company
Montana Western Railway Company, Inc.
Natchez Trace Rail

Nevada Northern Railway co. c/o Los Angeles Cept.

Power
New Orleans Public Belt Rail
Norfolk Southern Corporation
Northwestern Pacific Rail Company
Ontaric .{idland Rail Corporation
Ontario Northland Railway
Oregon,California & Eastern Railway Company
Paducah & Louisville Railway, Inc.
Patapsco & Black Rivers Rail Company
Pend Oreille Valley Rail
Peoria and Pekin Union Railway

of Water &

Philadelphia, Bethlehem and New England Rail Company

The Pittsburg & Shawmut Rail Company

Port of Tillamook Bay Rail

Providence and Worcester Rajl Company
Quebec North Shore & Labrador Railway Company
Rarus Railway Company

Red River Valley & Western Rail Company
Richmond, Fredericksburg & Potomac Rail Company
Rochester & Southern Rail, Inec.

San Diegoc & Imperial Valley Rail Company
Shore Fast Line, Inc.

South Buffalo Railway Company

South Central Tennessee Rail Company, Inc.
Southern Pacific Transportation Company
St. Maries River Rail Company

Terminal Railway Alabama State Docks
Terminal Rail Association of st. Louis
Tradewater Railway Company

Trona Railway Company

Tuscola & Saginaw Railway Company, Inc.
Union Pacific Rail

Union Rail cCompany

Vermont Railway, Inc.

Via Rail Canada, Inc.

Washington Central Rail Company

Winchester and Western Rail Company

F-9



Winston-salem Southbound Railway Company
Wisconsin & Calumetr Rajil Company, Inc.
Wisconsin & Southern Rail Company
Wisconsin Central LTD.

Australian Naticnal Railway

Finnish sState Railways (7VR)

French National Railways
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APPENDIX G

Summary of Railroad Survey Responses






D ¥ Location

10

wn

Tt

FL

Al

Canada

PA

iL

PA

Al

FL

TALLAI4; TARVE fE

-erdicizes last ndth

irsenay

Garion 34
Rounoup
Jaconate »
2,4-D anine
Karsex
Chierata

Lareex
Rounoua
Oust
Atratot
farlon
Arsena)
eed Alase
Spran]

Torden
Krovar
Glran

Karaex-gyst
Arsena)
Roungup
121t
Kairsex
2,8-D anine
Yelpar
Banve)

Atrataj
Arsena|

Hyvar 1

Aoungup $75-100/ms
Karmer
Just

Sarfon o

Diguat

Hychiar

TRy

“herea

no

na

ne

yes

na

ne

ng

na

5
=

i1

®echanicat

brusn tutter

ballast requiator

tractor wibrusn nea
hano-nein weeg triager

A0upr
Srush cutter
Jordan spreager

an=tracr brush cutter
ballast requiator

igh raii brusn cutter
chain saw

tractor with nower
Chain siwm

wesd eater
trislifts
Chippers

ballast requiatar
bladeing

Cershaw orusn futter

Jthers

na

Bl

Bl

e

10

ng

no

ng



o

12

14

1&

101

LItatlen ~erpitizes last
Al Founoyo
2,4
Diguac
Laraex
Arsenai
Zarlon #

4 Rounaup
Gust
Arsena)

“E ‘®% (CCnticentiay;

Zinada Spile
Hyvar
Krovar |
Rounaug

§lean
Tardon 101 & 221
2,4-0
Banvei
Primate) 480
Sodyia A
Fromox &0 WP

$350/m
$380/01

$154/n1

] [arnex
Just
Vepger

$120/ai
188/m

Zanada Elyphosate
Chlorsuituren
Diyron
Sisazine
Forasosine

Spike

AL Diuron ¢
Arsena)
Rounoup

gth

20 ft

214t
25 1t

T-araa

al]

na

‘es

na

Bl

na

no

Yechanicay Uthers

4C brusa cutrer 10
brusn nog

nallast raguiagzr

irysa nog
uees rater

arush cutter no
Jallast reguiatgr

"Rt wacter
hand clearing @ 8 fanaays/e;
brusn cutter ¢ $200/ay

Nang nreld power toags hang toats
clear & grup wiexcay,
20u1paent

Mwer
surtacer
tisper
revallasting

*echanica) ang finuai no
hrusn cLtting



0

ph]

18

i

12

LiZatida

|

A

L

D

Ny

L)

lanaga

)]

cereicliaes

ioungua
2,4-0
Sarion

Arsenal

Laraex
Atratoi 90
Arsenac
Qust
Spite
fesgar s44
found-yp
3anvay
Targom, Kk 101
Yelpar
Sarlon 34
Formuia 40
foden

Rouncua
Qust
,4-p
Escort
Arsensy
Larnex
Sarlon
Spraniil
WG - 345

-ingaaster ]

2,40
Rownayg
Jarlon 34
0C §-2 p-2

Oust
Laraer
Surte!

ng

Atratol 99
Qust
L,0-0 anine
Tordon 101
Banve:

Last

$130/m1

$200-250/si

niath

A

“araay

i)

1n

ng

no

ng

na

ng

res

"AChanica; <INBTE

“ettizone orusn cutter 0
& $200/a1
Wiidozer

Srush cutter ho
ballast reguiator

catting 4 “$1000/si
88wl cutting @%$1500-2500/ai
ballast reguiator

tasper has cost
undercutter 1nforsation
spreader articie
ditcher

rotary aower

brusn cutter no
bailast reguiator

Cersnaw or AMC brusn cutter

ballast requiator e
SJER® Swing macnine

fechanical cutting np
hang cutting



23t Lotatien

7

8

i

1

3

PA

Zinana

Zinaga

Canaona

[A

L1

“erplClges

Tardan

Barlon

2, 4-0
Atrizine
Weed Master

Banvii

Arsenaj
Bush Master

‘285 (unznown nise)

Qust H
Taroon H
2,4-0

yes

Hyvar £ ¢ 1L
Karaex
Lrovar
Yelpar
Elean

Spike, 60W & 55
Primatol, 80 ¥ ¢ |

T4

58.85/m1
53.60im

iguag

Dycimer, 24 liguia

Kremite
Tordon, 22X, 3K,
Herbeec 20P
Calmix, Atra-feii

yes
{unspecitied)

Uesoraone
Dycleer

Hi-fup
danve;
Tordon
Roungup

yes
(unknoxn)

koot

$100,000/90 1)

ot tracx

natn T-arsay

0

bl

ot )
B 1]

res

stean

no

a1}

ne

no

"eCnanicai

ingercutter

Srusn cygrar tSAregoer)

0
bailast requiaror

Zantza sngvel
hiane ciearing

chain saw
brusn saw
brusn cutter

fower
brusnutter

hane cleering
? $1000/acre

ng

ballast requiatar

ng

4714

g

tost $47/ai)

no

Borax
fospeting

veqetation

technigues

i}

e

ne



it

1

3]

"

102

43

Latatian

SR

%]

Zianaca

Finlang

Ft

Canasa

IL

IN

CarBlLias

arsena:

Torgen «
1504
Olursn

Oust
Karuer
Sarlon «

Aounoup

Karaer
Duirgn
Aprazine

Gardeorin

yes

Hyvar t-L
Glean

Karse:
Atrato: 9
Farion 33
Tordon 0]

Qust
Karsex
falo Bip-:g

Arsena;

Aounoun
Oust
2,4

rsEna;
Karaex
2,40

yes
{ungnown)

S5t

17.80

14.50 Us/my

$400Cansay

atn

1t

21

“rmal

13

10

na

ne

no

na

ng

no

na

ne

na

fethanica, Sthers

"eRd fater

10

90 track srysn cyutcer evern.  funges
YOuth ctirps ws
ing to oiy

LFaCtLor weee cytier

COPPiCE tutting macnines g

tractorseower no
track sounteg brugn hog

daliast requiatar @ 9400Can/m
on tracx crane 9§ $400Can/nx
ott tract excavator $1600Cansa

Pettibone srusn cutter

Srusn saus
ballast reoyrator no
brusa cutter ng

tractor aower

drusn cutter
Zallast requiatsr
otf-trace srusn cuiter

brusn cutter "a
hane ciearing



b Lscation

i

9

i

7

34

24

IA

L]

kS

LA

CA

Ml

~erbiciias sast

tirae:
stratgr <
Arsenac
Just
Spike
nepdir sid
Roungup
Banve,
Tordont
Targen 10}
Sarion 3A
Forauia 40
Joden
Yeipar

Oust
Roungup
Spike
ACME-Super orusn 11]er
Hyvar

yes 18600/30 m1
(unknown;

Dacanate
Xaraex
2,4-D amine

Gust
Krvar
2,4<D amune
Roungug
Banve)

Arsena;

Karee:
Oust

ng

Veloar
Dust
2-ab M

119th

21t

I TY

na

o

yes

na

ng

il

a0

1o

RGN

trsn cuiter
Allast ramppascr

~2

rail sountes sicrie sower

LhaLn saw
hablast requiatar

17y8H nog

10ner
dabhast requiater
Jorgan sarsacer

tracter + arusn nag

bruse cutter
Jdtlast requratcr
NN sae

4 [cager
daliast requsatsr

SN tie

“eeQ MOwer 1:rysn Rzl

4% Diweren triaser

ainers

ng

no

no

no

no

nQ



2o b Lzzatign “2rniclages S8t Hath -erpay Mechanilal JLNETE

uE Aoungup $70/acre 1) ft

Just

ir

Joraan orzcrer @ $100/acre
Lersnaw arysp Cutter # $90/acre

Arepnai $6%/acre 4 ft
atrazine

Arsena| $40/acre ig 11
Triciopyr

s "N ne no et mower hang tut weegs

ballast requiatgr Tang pull weess

o | ng dreenal no
roungup
Honeho

Jergan soreager

3 KS Raungup 10 ft 0o
Qust
2,40

no nang clearing

52 i) 2,4-0 no
Tordon
Arsenal - WP
granuiar LI 700

baklast requiator w/ bropg

40 L] Arsena) no
2,4-p
Roungup
Daconate
Duran
karsex
Krovar

Xersnaw srusn cureer 1and tools
Crain saw

LY LA no ng Rang Neit weeg ater no

52 LA Krovar $83/acre dto yes hangd cut

Karaex 24 ft ipast) ($ 20°s, 10
Just
2,4-0 amine
Roundup
Garjon 3a
Spike 0N

s tiamy

"
¥

VA tist was *$100/01 4t yes n-trazr srusn cyteer
not attacnes

ng

aé - 1 dita unavariapie

G - 8



CE

43

-
oy

&9

10

)

1

13

T

-
wr

o P

LY S

LM

-anaqa

144

iA

IL

PA

PA

0R

i1

cinaga

“erpgcioes

=cungug

1221338114

Lrovar
Tranizol

Grush ouster

weed gane
Arsenat

ves

Karae:
Atroaj
2,4-D
Spike

Karsex
Qust
Barlon 3A
Tardon &

Last R1gth

2atd unavaliapie

Riversaie butvi ester s

res

Biuron
Arsemai
Atratal

Rounoup
Cross Bow

Rounoyp

Torgen 10}

24 1t

Tereay

nQ

yes

Qe

ng

no

no

ng

ng

ng

ng

ng

AeCnanicai
grush reg

Cha1n sam
WERQ wnacrer

i}

Perter srusn cytter

ng

brusn cutter
bailast requiator

ng

ne

bulidazer

brusn cutter
ditcher

brush cuttar
ballast requiator
backhoe w/ rear mnunteq
sawing attacneent

brusn cutter

Jtners

L]

ho

Al

no

]

no

no

na

ng

ng



9

8

n

a1

82

8

84

85

Lodatien

1

“N

A

nY

NJ

™

“erplciiag

Targon Zl¢
-l
4D

itroto:
2,4
Carnpx

‘elpar

Arsena
4-D
lust

{araerx

Kareey

Qust

44-D
Weegar s
Formuia 40

nog

Xaraey
Atratal 39
dsedar o4 (2.

ArSEna)

es

Oust
fogngout |7
2.4-0
Arsenal

praatai
Habca nyenio

res
feontractor

Atrato:
Qust
Taraon iZK
Lrovar
2.4

-0

1

r

riled)

11

G

LI014)]

24 1t

10

Tarsdl

"2

na

res

19

na

n9

al:]

no

no

na

“BLNaNica,

°0

k]

bush nog

Jand or power eguip. @
$420/m1
thain saw

78S - unsperified

no

ne
chain saw

arush aie
ballast requiater

plowing
graging

ng

-iners

hi:]

ng

na

ne

o

Tegtertiies
“ino reaevid



O ¥ Lataton -ero1ciazs

3t aL Arsena)

inpuce -+

ey

113

Contracior selects

£k kY Arsenat

38 -} ng

37 b} 10%

lcontractar:

103 PA Xarpe:x
Qust

Needer

92 NE Laraex
2,40
Tordon 101
Banve)
Rarion
Qust
Telar
Roungubd
EM PA Xarae:
Oust
ieeger

5a8e as angve

94 VT Karzex
Dust
Rodes
Arsenag
Spike
2,4-D
Sanvet

W04 —anaga no

an -
3102/

1arg -
$86/m1

$12.30 - iy

£ $102/m1

i $88/m1

1atn

16 ft no

13 ft

2 ft

o5 ft

11

Trarsal

no

ne

no

no

hl]

2%

hl]

ne

no

Aechanics, SLneTs

brusn rcy o

IFUSD cutter cn speeaswing
tractor w/ sicrie car ]
brusn neg

no

ballast requiator

Orush aze srisoners
chain saw
Ballast requiater
no "o
a0
seCh. tutting @ w29 burner

$1750/01¢
brush nag
nomer
Jracer
ballast reswiater

§ $1000/ai

aechanicai cutter
hand held power tcars
EXCAVALING equlpaent

~ina tools

Nigh ra1l brusn cutter
sower
tnain saw
brusn master
ballast renuiator

\ang operateg mecn, one



37

%

3

Lozatian

]

v

“eralcigag Sast eraen

Arsenal
divron

§8130-200/m :

*

18
tcontractor;

Zyanimia Arsena)
2,4-D
Rounaup
Qust

Just o3t
=):|
Z,4-D asine
Torgon 0}
Garion 4

Atratol
Karae:
;4D

B $bl. 4/

Tordon 10]
Garlon 3

$172.80/01 I ft

G - 12

TrErmal

g

ng

ng

-
i

1

®BChanics,

SLDBrE

-dcxnce mounteq zr:gn 0lade

I7ain sie
3ace hze
ween eater
Yallast requiarar

brusn cutter
ballast reguiator

Canron zrusn cuceer
¢ 40.20/m

brush cutter § $2%9/ai

10

ne

M} 3144
hano tabor












APPENDIX H

Species List by Site






APPENDIX H - SPECIES LIST BY SITE

Common and scientific names of plant species and species groups observed
within sampling plots of the ARRC Integrated Vegetation Management
Research Project, Alaska. Scientific nomenclature follows Hulten (1968)
or Viereck and Little (1972). FT = Fort Wainwright site, CL = Clear
site, BI = Birchwood site, SE = Seward site; X = occurred in plots; - =
did not occur in plots; . . . = no common name.

FT %ﬂfeBI SE Common_Name Scientific Name
X X X Lichens not identified further
X X Mosses not identified further
X X X X Horsetail Equisetum arvense
- - X - Lady Fern Athyrium filix-femina
- - - X . . Poa palustris
X - X - Tundra bluegrass Poa glauca
X X X X Bluegrass Poa pratensis
- X - - Lyme grass Elymus innovatus
- - X X v Trisetum spicatum
x X X - Wheatgrass Agropyron pauciflorum
- X X X Bentgrass Agrostis scabra
X X X X Bluejoint Calamagrostis canadensis
X - - - Brome Bromus inermis
X - X - Squirreltail grass Hordeum jubatum
- - X X .. Hordeum brochyantherum
X - - - Vanilla grass Hierchloe odorata
- - X X Geocaulon Tividum
- - - X Sheep sorrel Rumex acetosella
- - - X Black bindweed Polygonum convolvulus
- - X - Chickweed Stellaria calycantha
X - - - Sandwort Minuartia rubella
X - - - Grove Sandwort Moehringia lateriflora
- - X X Avens Geum macrophyllum
- X - - - Silene Williamsii
- - X - Yellow Cress Rorippa hispida
- - - X Shepherd’s Purse Capsela bursa-pastoris



APPENDIX H (continued).

Site

FT

CL

BI

Common Name

X

X

X

>

> e

Scientific Name

Common Peppergrass
Nagoonberry
Raspberry
Cinquefoil
Cinquefoil

Clover

Milk Vetch

Beach Pea

Fireweed
Willow herb

Cow Parsnip
Wintergren
Wintergreen
Snapdragon
Butter-and-Eggs
Yeilow Rattle
Common Plantain
Bedstraw
Goldenrod
Goldenrod
Fleabane
Yarrow

Yarrow

Yarrow
Wormwoed
Arnica

Ragwort

Aster
Dandelicon

Erysimum chefranthoides
Lepidium densiflora
Rubus arcticus

Rubus idaeus
Potentilla norvegica
Potentilla pennsylvanica
Trifolium pratense
Astragulus alpinus L.
Lathyrus maritimus
Epilobium latifolium
Epilobium angustifolium
Epilobium glandulosum
Angelica lucida
Heracleum lanatum
Pyrola secunda

Pyrola grandiflora
Antirrhinum orontium
Linaria vulgaris
Rhinanthus minor
Plantago major

Galium boreale
Solidago multiradiata
Solidago decumbens
Erigeron acris
Achillea sibirica
Achillea borealis
Achillea lanulosa
Artemesia tilesii
Arnica alpina

Senecio pauciflorus
Aster sibiricus
Taraxacum cerataphorum



APPENDIX H {continued).

Site
FT CL _BI SE Common Name Scientific Name
- X - - Prickly Rose Rosa acicularis
X X - - Soapberry Shepherdia canadensis
X - X - Labrador Tea Ledum groenlandicum
X - - - Bearberry Arctostaphylos uva-ursi
X - - - Tamarack Larix laricina
- - - X Sitka Spruce Picea sitchensis
X X X X White Spruce Picea glauca
X X X X Balsam Poplar Populus balsamifera
fx X X - Quaking Aspen Populus tremuloides
- X X X Bebb Witlow Salix bebbiana
- - - X Sitka Willow Salix sitchensis
£ X X - Paper Birch Betula papyrifera
- X X - Mountain Alder Alnus crispa
- - - X Sitka Alder Alnus sinuata













APPENDIX 1

Summary Statistics
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Total Vascular Cover






A. Ft. Wainwright

Treatment Period Type Mean StdDev Max
Control Baseline Tie 1.22 1.98 5.50
Ballast 1.47 2.23 5.50
Edge 17.47 18.06 55.00
Ist Season Tie 1.36 2.29 5.50
Ballast 0.69 1.76 5.50
Edge 24.28 21.19 65.00
2nd Season Tie - - data missing - - -
Ballast 1.78 3.90 15.00
Edge 18.44 10.70 45.00
Herbicide Baseline Tie 0.05 0.15 0.50
Ballast 0.66 1.59 5.50
Edge 20.39 16.84 55.00
st Season Tie 0.00 0.00 0.00
Ballast 0.11 0.21 0.50
Edge 1.90 2.33 5.50
2nd Season Tie 0.00 0.00 0.00
Ballast 0.52 1.61 5.50
Edge 1.93 2.41 5.50
Baliast Regulate Baseline Tie 0.06 0.16 0.50
Ballast 2.33 2.61 5.50
Edge 14.94 16.42 65.00
Ist Season Tie 0.61 1.78 5.50
Ballast 2.47 2.79 5.50
Edge 5.64 5.64 15.00
2nd Season Tie - - data missing - - -
. Ballast 3.86 4.81 15.00
Edge 5.69 4.82 15.00
Combination Baseline Tie 2.28 4.79 15.00
Ballast 3.00 2.57 5.50
Edge 20.69 18.10 65.00
l1st Season Tie 0.00 0.00 0.00
Ballast 0.67 1.77 5.50
Edge 16.06 16.50 55.00



Reballast

Hand Weed

Hand Cut

Multiple Cut

Z2nd Season

Baseline

1st Season

2nd Season

Baseline

1st Season

2nd Season

Baseline

lst Season

2nd Season

Baseline

Ist Season

Z2nd Season

Tie
Ballast
Edge

Tie
Ballast
Edge

Tie
Ballast
Edge

Tie
Ballast
Edge

Tie
Ballast
tdge

Tie
Ballast
Edge

Tie
Baliast
Edge

Tie
Ballast
Edge

Tie
Ballast
Edge

Tie
Ballast
Edge

Tie
Ballast
Edge

Tie
Ballast
Edge

Tie
Ballast
tdge

n o

- O

[, 0 o ]

—

N N

- - data missing - - -

.00 2.08
.89 11.16
0.00
.33 1.92
.81 17.16
0.03
.03 0.12
.86 17.67
- - data missing - -
.31 1.30
.86 5.71
0.47
.11 0.21
.47 12.58
1.00
.08 0.19
.08 2.49
1.6l
.44 1.28
.36 3.57
0.08
.28 0.26
.03 8.43
0.03
.03 2.07
.33 3.6l
0.67
.81 3.96
.72 3.87
0.06
.08 2.05
.97 6.22
0.03
.75 1.74
.56 2.18
- - data missing - -
.94 4.94
.89 2.69

5.
45.

o
. v s

(SR S N ]
. s e

.00

.50

.50

.50

.50

.50

.50

.50

.90

.50



B. Clear

Treatment Period Type Mean StdDev Max
Control Baseline Tie 0.03 0.12 0.50
Ballast 0.75 1.74 5.50
Edge 22.36 19.52 65.00
1st Season Tie 0.00 0.00 0.00
Ballast 1.03 2.07 5.50
Edge 19.64 23.29 85.00
2nd Season Tie 0.00 0.00 0.00
Ballast 1.86 2.65 5.50
Edge 21.61 22.56 85.00
Herbicide Baseline Tie 0.05 0.15 0.50
Bailast 1.61 2.44 5.50
Edge 15.77 20.83 65.00
1st Season Tie 0.00 0.00 0.00
Bailast 0.05 0.15% 0.50
Edge 0.33 1.20 5.50
2nd Season Tie 0.00 0.00 0.00
Ballast 0.00 0.00 0.00
Edge 1.16 2.11 5.50
Ballast Requiate Baseline Tie 0.00 0.00 0.00
Ballast 0.67 1.77 5.50
Edge 16.31 15.80 55.00
1st Season Tie 0.00 0.00 0.00
Ballast 1.00 2.15 5.50
Edge 2.53 3.93 15.00
2nd Season Tie 0.00 0.00 C.00
- Ballast 1.56 2.52 5.50
Edge 3.47 2.62 5.50
Reballast Baseline Tie 0.03 0.12 0.50
Ballast 0.31 0.25 0.50
Edge 13.56 11.54 35.00
Ist Season Tie 0.08 0.19 0.50
Ballast 0.03 0.12 0.50
Edge 13.58 11.52 35.00



2nd Season Tie 0.08 0.19 0.50
Ballast 0.94 2.10 5.50
Edge 17.17 12.27 35.00
Hand Weed Baseline Tie 0.00 0.00 0.00
Ballast 0.72 1.75 5.50
Edge 16.28 9.43 35.00
Ist Season Tie 0.00 0.00 0.00
Ballast 0.17 0.24 0.50
Edge 1.86 2.33 5.50
2nd Season Tie 0.06 0.16 0.50
Ballast 0.89 1.69 5.50
Edge 6.00 5.77 25.00
Hand Cut Baseline Tie 0.00 0.00 8.00
Ballast 0.06 0.16 0.50
Edge 10.86 10.64 45.00
1st Season Tie 0.00 0.00 0.00
Ballast 0.08 0.19 0.50
Edge 3.56 2.51 5.50
end Season Tie 0.00 0.00 0.00
Ballast 0.47 1.28 5.50
Edge 5.72 3.87 15.00
C. Birchwood
Treatment Period Type Mean StdDev Max
Control Baseline Tie 0.3 1.3 5.5
Ballast 1.7 2.5 5.5
Edge 33.3 17.9 85.0
1st Season Tie 0.4 1.3 5.5
Ballast 3.1 4.8 15.0
Edge 27.3 19.8 85.0
2nd Season Tie 0.7 1.8 5.5
Ballast 6.2 8.5 35.0
Edge 43.9 24.7 95.0
Herbicide Baseline Tie 0.5 1.7 5.5
Ballast 5.6 5.3 15.0
Edge 44.6 30.5 95.0
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2nd Season Tie 3.2 5.7 15.0
Ballast 7.3 7.0 25.0
Edge 55.6 25.5 95.0
D. Seward
Treatment Period Type Mean StdDev Max
Control Baseline Tie 2.3 2.6 5.5
Ballast 0.4 1.3 5.5
Edge 35.0 15.3 55.0
lst Season Tie 2.8 4.0 15.0
Ballast 0.8 1.7 5.5
Edge 27.3 14.3 55.0
Znd Season Tie 4.3 4.6 15.0
Bailast 2.1 2.5 5.5
Edge 40.0 21.2 75.0
Herbicide Baseline Tie 4.1 4.3 15.0
Ballast 2.2 2.6 5.5
Edge 8.7 6.4 25.0
1st Season Tie 0.2 0.3 0.5
Ballast 0.0 0.1 0.5
Edge 6.7 7.2 25.0
2nd Season Tie ¢g.2 0.3 0.5
Ballast 0.1 0.2 0.5
Edge 10.1 9.4 35.0
Ballast Regulate Baseline Tie 4.1 2.3 5.5
Ballast 3.0 4.9 15.0
Edge 67.2 19.3 95.0
1st Season Tie 1.9 2.6 5.5
Ballast 3.5 5.7 15.0
Edge 26.2 22.1 85.0
2nd Season Tie 3.8 4.7 15.0
Ballast 4.6 8.3 25.0
Edge 76.7 21.5 95.0
Combination Baseline Tie 7.1 11.3 45.0
Ballast 3.2 6.7 25.0
Edge 38.6 20.8 75.0
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E. Bible Camp Road (MP 133)

Treatment Period Type Mean StdDev Max

Rebuilt 2nd Season Tie 0.0 0.0 0.0
Ballast 6.2 12.1 35.0
Edge 47.9 40.9 95.0

F. Salmon River (MP 4.8)

Treatment Period Type Mean StdDev Max

Rebuilt 2nd Season Tie 0.0 0.0 0.0
Ballast 0.0 0.0 0.0
Edge 11.4 12.9 45.0









