PHONE: (802) 828-2295

1 BALDWIN STREET,
FAX: (802) 828-2483

MONTPELIER, VT 05633-5701

STATE OF VERMONT
JOINT FISCAL OFFICE
MEMORANDUM
To: ' James Reardon, Commissioner of Finance & Management
From: Nathan Lavery, Fiscal Analyst
Date: May 18, 2009
Subject: JFO #2378

No Joint Fiscal Committee member has requested that the following item be held for
review:

JFO #2378 — $92,888.00 grant from the National Institute of Justice to Public
Safety — Criminal Justice Services. These grant funds will support a limited service
position for research and development in the area of controlled substance detection and

analysis.
[JFO received 4/16/09]

In accordance with 32 V.S.A. §5, the requisite 30 days having elapsed since these items

were submitted to the Joint Fiscal Committee, the Governor’s approval may now be
considered final. We ask that you inform the Secretary of Administration and your staff

of this action.

cc: Thomas Tremblay, Commissioner

VT LEG 247764.1



1 BALDWIN STREET, e PHONE: (802) 828-2295
MONTPELIER, VT 05633-5701 & FAX: (802) 828-2483

STATE OF VERMONT
JOINT FISCAL OFFICE
MEMORANDUM
To: James Reardon, Commissioner of Finance & Management
From: Nathan Lavery, Fiscal Analyst
Date: May 18, 2009
Subject: JFO #2378

No Joint Fiscal Committee member has requested that the following item be held for
review:

JFO #2378 — $92,888.00 grant from the National Institute of Justice to Public
Safety — Criminal Justice Services. These grant funds will support a limited service
position for research and development in the area of controlled substance detection and

analysis.
[JFO received 4/16/09]

In accordance with 32 V.S.A. §5, the requisite 30 days having elapsed since these items

were submitted to the Joint Fiscal Committee, the Governor’s approval may now be
considered final. We ask that you inform the Secretary of Administration and your staff

of this action.

cc: Thomas Tremblay, Commissioner

VT LEG 247764.1



INFORMATION NOTICE
The following item was recently received by the Joint Fiscal Committee:

JFO #2378 — $92,888.00 grant from the National Institute of Justice
to Public Safety — Criminal Justice Services. These grant funds will support a
limited service position for research and development in the area of controlled

substance detection and analysis.
[JFO received 4/16/09]

VT LEG 245670.1



1 BALDWIN STREET,
MONTPELIER, VT 05633-5701

PHONE: (802) 828-2295
FAX: (802) 828-2483

STATE OF VERMONT

JOINT FISCAL OFFICE
MEMORANDUM
To: Joint Fiscal Committee Members
From: Nathan Lavery, Fiscal Analyst
Date: April 17,2009
Subject: Grant Request

Enclosed please find one (1) request that the Joint Fiscal Office has received from the
administration:

JFO #2378 — $92,888.00 grant from the National Institute of Justice to Public Safety —
Criminal Justice Services. These grant funds will support a limited service position for research
and development in the area of controlled substance detection and analysis.

[JFO received 4/16/09]

The Joint Fiscal Office has reviewed this submission and determined that all appropriate forms
bearing the necessary approvals are in order. '

In accordance with the procedures for processing such requests, we ask you to review the
enclosed and notify the Joint Fiscal Office (Nathan Lavery at (802) 828-1488;
nlavery@leg.state.vt.us) if you have questions or would like an item held for Joint Fiscal
Committee review. Unless we hear from you to the contrary by May 1 we will assume that you
agree to consider as final the Governor’s acceptance of this request.

cc: James Reardon, Commissioner
Thomas Tremblay, Commissioner

VT LEG 245644.1
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Date: April 17,2009
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Criminal Justice Services. These grant funds will support a limited service position for research
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The Joint Fiscal Office has reviewed this submission and determined that all appropriate forms
bearing the necessary approvals are in order.
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enclosed and notify the Joint Fiscal Office (Nathan Lavery at (802) 828-1488;
nlavery@leg.state.vt.us) if you have questions or would like an item held for Joint Fiscal
Committee review. Unless we hear from you to the contrary by May 1 we will assume that you
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cc: James Reardon, Commissioner
Thomas Tremblay, Commissioner
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SiFo 2379

_VERMONT

State of Vermont Agency of Administration
Department of Finance & Management
109 State Street, Pavilion Building [phone] 802-828-2376
Montpelier, VT 05620-0401 [fax] 802-828-2428
STATE OF VERMONT
_ FINAN_CE & MANA(__}EMENT GRANT REVIEW FORM
Grant Summary: Supports position to perform research & development in the area of controlled
substances.
Date: 3/23/2009
Department: Public Safety - Criminal Justice Services - Forensic Laboratory
Legal Title of Grant: Research & Development in the Area of Controlled Substances
Federal Catalog #: 16.560
Grant/Donor Name and Address: National Institute of Justice
Grant Period: From: 1/1/2009 | To: 12/31/2010
Grant/Donation
SFY 1 SFY 2 SFY 3 Total Comments
Grant Amount: $73,704 $19,184 $ $92,888
# Positions Explanation/Comments .k
Position Information: 1 Forensic chemist II ¥Y 2147
Additional Comments: i _ | Grant will support the Lab's primary work.
IDepartment of Finance & Management \* AR '@\ (Initial)
Secretary of Administration F%‘ Y(&la 4] (nitial)
m
Sent To Joint Fiscal Office v Q”/ / "7"/ 4 ? Date

Department of Finance & Management Page 1 of 1
Version 1.1 - 10/15/08




Dept. of Public Safety
Administration Division
Accounting Unit

To: David Beatty, Budget & Management Analyst
From: Tracy O'Connell, Programs Administration Supervisor O\/@/
Date: 12/22/08

CC: file

Re: Request for Grant Acceptance

Attached you will find an AA-1 form for the request to accept a grant from the National
Institute of Justice.

if you have any questions, please contact me at 802-241-5574 or
toconnel@dps.state.vt.us; or Richard Hallenbeck at 802-241-5339 or
rhallenb@dps.state. vt.us.

Thank you.



 STATE OF VERMONT REQUEST FOR GRANT ACCEPTANCE

BASIC GRANT INFORMATION ﬁ;’

Agency:

(Form AA-1)

2. Department:

Public Safety

3. Program:

| Criminal Justice Services Forensic Labratory

4. Legal Title of Grant:

Research & Development in the Area of Controlled Substances

5. Federal Catalog #:

16.560

6. Grant/Donor Name and Address:
National Institute of Justice; 810 Seventh St., NW; Washington, DC 20531

7. Grant Period: " From:

| 1/1/2009

| To:

| 12/31/2010

8. Purpose of Grant:

The proposed research seeks to develop procedures and protocols for the analysis of drugs that currently yield
limited information. This research will focus on the routlne 1dent1ﬁcatlon of commonly encountered drugs,
designer drugs, and closely related drug isomers. - .~ = =

9. Impact on existing program if grant is not Accepted;
If successful, this project could introduce a new method of drug analysis that would be quicker, or could allow

for simultaneous processing of casework with exrstmg methods therefore rehevmg backlogs in drug analysis.

“10..BUDGET INFORMATION

SFY 3 Comments

Version 1.1_9/15/08

SFY 1 SFY 2
Expenditures: FY 2010 FY 2011 FY
Personal Services $68152 $13632 $
Operating Expenses $5552 $5552 $
Grants $ $ $
Total $73,704 $19,184 $
Revenues: )
State Funds: $ $ $
Cash $ $ $
In-Kind $ $ $
Federal Funds: $ $ $
(Direct Costs) $73704 $19184 $
(Statewide Indirect) $ $ $
(Departmental Indirect) $ $ $
Other Funds: $ $ $
Grant (source ) $ $ $
Total $ $ $
Appropriation No: 2140020000 Amount: $92888
$
$
$
$
$
$
- gguveC 2 4L
. Department of Finance & Management Page 1 of 2



.STATE OF VERMONT REQUEST FOR GRANT ACCEPTANCE  (Form AA-lk)\

| | Total | $92,888

"PERSONAL SERVICE INFORMATION

11. Will monies from this grant be used to fund one or more Personal Servxce Contracts" [:l Yes X] No
If “Yes”, appointing authority must initial here to indicate intent to follow current competitive bidding

Appointing Authority Name: Agreed by: _ (initial)
12. Limited Service Position
Information: # Positions Title
1 Forensic Chemist II - will convert a Forensic Chemist IV

position into a Forensic Chemist II position when the incumbent
retires in Sept 09.

Total Positions 1

12a. Equipment and space for these Is presently available.  [_] Can be obtained with available funds.
positions:

13 AUTHORIZATION AGENCY/DEPARTMENT |

[ certify that no funds have been Signature: ﬂ% S
expended or committed in : %’\. ( /}% // g /0 g

anticipation of Joint Fiscal Title: ‘ .
Committee Approval of this grant: " (omanss ot

:14. ACTIONBY GOVERNOR

"~ | Check One Box: Y, ’ -
[Zf Accepted /XM . ; /Kl /0 q
| te:

Goverpor’s signature NS
] | Rejected ( (1 7g ) __

:15. SECRETARY OF ADMINISTRATION

Check One Box: | b/e
[] | Request to JFO | /T Mo /9 /7// S 817
Secretary’s signature or designee Date:

[] | Information to JFO ( Y us gnee) -

16 POCUMENTATION REQUIRED )
Requlred GRANT Documentatlon

L] Request Memo [ ] Request Memo

[] Dept. project approval (if applicable) [_] Dept. project approval (if applicable)

[ ] Notice of Award : [] Notice of Donation (if any)

[] Grant Agreement [ | Grant (Project) Timeline (if applicable)

[ ] Grant Budget [ ] Request for Extension (if applicable)
L “End FormyAA-] )

Department of Finance & Management ' Page2 0f2

Version 1.1_9/15/08



| , ! DEPARTMENT OF PUBLIC SAFETY

Memo

To: Commissioner Thomas Tremblay
From:  Eric Buel, Ph.D. Laboratory Director Eeel 5,%% e
Date: December 19, 2008

Subject: R&D Controlled Substances Detection & Analysis Grant
Award #: 2008-DN-BX-K161 A

Commissioner,

As you know, we have been awarded a Research and Development grant in the area of
controlled substances detection and analysis. The award provides funding for supplies for
research and salary for one individual. Below is an outline of the application and award

- period for the grant. - ‘

10/19/07:
Received invitation for concept papers

11/9/07: »
Submitted concept paper. Includes a “staffing plan” for 1 new FTE + OT for existing staff

1/29/08: .
Received invitation to submit full proposal. Collaborated on scope and budget

2/14/08:
Approval of final budget which includes 1 FTE + OT for existing staff

2/15/08:
Submitted full proposal

7/14/08:
Responded to inquiries re classification of costs

9/18/08:
Assigned POC & Downloaded award

9/19/08:
Accepted Award

PEET-)

@0BDEC 3 42003




We accepted the award in September; however we delayed submitting the award to the JFO
for approval due to: the fiscal environment, FY09 position reductions and the fact that we
don’t have any vacant civilian limited-service positions at this time (as no new positions are
being created).

We have received preliminary approval from NIJ for a one-year extension on the grant,
thereby extending the grant end date to 12/31/2010. Instead of requesting a new limited
service position be created, | am proposing the following:

I would like to seek state permission to proceed with our drug research under this award

* using funds available for supplies as soon as the state approves the grant. We would use
funds for overtime to support existing personnel to slowly move forward to accomplish some
of the goals of the award. One individual in our laboratory will be retiring in September 2009
and we would like to use that “position number” as the position we fill with this drug grant
position. This would result in a delayed start to a portion of the drug research program.
‘During the summer of 2009, we would advertise for a qualified individual to fill the “position
number” we would have available in September 2009. [ believe that we will be able to meet
all the expectations of the grant but it will be slightly delayed.

qEemuEC 8 42008
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: Department of Justice | : :
i L ; i
: Office of Justice Programs o i :
. : 1]
) . . . - PAGE | OF 7 i
i National Institute of Justice ; . Cooperative Agreement I i
i 1. RECIPIENT NAME AND ADDRESS (Including Zip Codc) 4 AWARD NUMBER:  2008-DN-BX-K161
Vermont Department of Public Safety T e
103 South Main Strect . 5. PROJECT PERIOD: FROM 01/01/2009 TO  12/31/2009
Waterbury, VT 05671 .
BUDGET PERIOD: FROM 01/01/2009 TO  12/31/2009
6. AWARD DATE 0911712008 7. ACTION
. 1A, GRANTEE E IRS/VENDOR NO. - '8 SUPPLEMENT NUMBER R tnitial

1036000274 i 00 : ;

! e

9. PREVIOUS AWARD AMOUNT

3 PROJECT TITLE | ' 10. AMOUNT OF THIS AWARD $ 92,888

B VT 2008 Rescarch and Development in thz. Arca of Controlled Substances J. - e e e e e e —_
N

. Detection and Analysis I1. TOTAL AWARD ’ $92,888

| 12 SPECIAL CONDITIONS

THE ABOVE GRANT PROJECT IS APPROVED SUBJECT TO SUCH CONDITIONS OR LIMITATIONS AS ARE SET FORTH
|  ONTHE ATTACHED PAGE(S). '

T3, STATUTORY AUTHORITY FOR GRANT
This project is supported under FYO8(NU - 'COPS DNA/Forensics) Pub. L. No. 110-161. 121 Stat. 1897, 1910; 28 USC 530C

. 15. METHOD OF PAYMENT
, PAPRS

H R
| I cency Arvrovas N | DR G+ o Accerianc: IR

' 16. TYPED NAME AND TITLE OF APPROVING OFFICIAL 18. TYPED NAME AND TITLE OF AUTHORIZED GRANTEE OFFICIAL
Jeffrey L. Sedgwick Thomas Tremblay
Commissioner . .

Acting Assistant Attorncy General

f l7 SIGNATURE OF APPROV[NG OFFICIAL 19. SIGNATURE OF AUTHORIZED RECIPIENT OFFICIAL 19A. DATE.

L7 AFi AT | Pl
[ eI o e—

- 20. ACCOUNTING CLASSIFICATION CODES o2l HDNSGTOOSS N

FISCAL FUND - BUD. Div. ;
YEAR CODE ACT. - OFC. REG. SUB. POMS AMOUNT :

X B DN 60 _ 00 00 92888 , ' o

o

OJP FORM 4000/2 (REV. 5-87) PREVIOUS EDITIONS ARE OBSOLETE.
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Department of Justice

Office of Justice Programs

Office of the Assistant Attorney General ’ . Washington, D.C. 20531

September 17, 2008

Commissioner Thomas Tremblay

Vermont Department of Public Safety

103 South Main Street )

Waterbury, VT 05671 . -

Dear Commissioner Tremblay:

On behalf of Attorney General Michael B. Mukasey, it is my pleasure to inform you that the Office of Justice Programs has
approved your application for funding under the Research and Development in the Area of Controlled Substances Detection
and Analysis in the amount of $92,888 for Vermont Department of Public Safety, The title of this project is, "VT 2008
Research and Development in the Area of Controlled Substances Detection and Analysis."

Enclosed you will find the Grant Award and Special Conditions documents. This award is subject to all administrative and
financial requirements, including the timely submission of all financial anid programmatic reports, resolution of all interim
audit findings, and the maintenance of a minimum level of cash-on-hand. Should you not adhere to these requirements, you
will be in violation of the terms of this agreement and the award will be subject to termination for cause or other administrative

action as appropriate.
If you have questions regarding this award, please contact:
€

. Program Questions, Frances Scott, Program Manager at (202) 305-9950; and

- Financial Questions, the Office of the Chief Financial Officer, Customer Servicé Center (CSC) at
(800) 458-0786, or you may contact the CSC at ask.ocfo@usdoj.gov.

Congratulations, and we look forward to working with you.
Sincerely,
i

Jeffrey L. Sedgwick
Acting Assistant Attorney General v : .

Enclosures



'Forensic drug identification by Gas Chromatography- Infrared Spectroscopy
Eric Bucl, P.L. -
PROGRAM NARRATIVE

Abstract:

The primary goal of the forensic drug examiner is the unequlvocaividentiﬁcation of any
confrolled substance present in a 'drqg exhibit. Most forensic laboratories routinely
‘employ GC-MS as the preferred method for this examination. The technique provides a
rapid, semi-automated analysis of the’sampie and;typically ﬁelds sufficient information
to identify the compounds in question. However, the application of GC-MS for drug
analysis does have its Jimitations.

Certain 'dr'ugs yield minimal mass spectral fragmentation patterns ‘using eigctrqh impact-
| MS,,while other éompounds, ‘such as some diastereomers and positional isomers, are not
readily differentiated by masé spectroscopy. Forenéic scientists have been cpncerned for
rnény years with the differentiation of isomers as evidenced by the work in vthe 1970’s to
distinguish the diethyl amidevand methylpropylamide isomers of LSD and more recently
the diastereomers ephedrine/pseudoephedriﬁe and the isomers of phenethylamines.
Infrared spectroscopy provides an .alternate technique to mass spectroscopy for the
~identification 6f organic compounds. Recent improvements in the hyphénated technique,

GC-IR, may provide a sim}ﬁle alternative or supplemental approach to GC-MS for the

identification of certain compounds. A newly introduced instrument collects GC effluent
on a liquid nitrogen cooled, IR transparent -window that allows the direct analysis of the
deposited solid material. This technique is superior to the IR light pipe in sensitivity, IR

spectral quality, and allows direct comparison of the collected spectra to existing IR



~ databases. The proposed research seeks to develop procedures and protocols for the
analysis of drugs vielding limited MS information via GC-IR and report to the forensic
community the benefits and limitations of this technology. This research will focus on the

routine identification of commonly encountered drugs, designer drugs, closely related

drug isomers, as well as the fundamentals of the gas chromatography and infrared
" systems. Our laboratory currently owns a GC-IR instrument, and this research intends to
- further the work started by our laboratory .selen this technology into a viable

technique for the # - _ ___uuunity.




3. Main Body
A). Purpose
The purpose of this research is to determine the benefits and limitations of the newly

introduced Spe,ctra. Analysis GC-IR instrument. From this work, we will develop and

make av.ailab_le_: protocols and procedures to use this instrument for r’outfne drug -analysis.

This is important to’ the forensic community because this technology could allow the

simple identiﬁcation of ceftain compounds not routinely amenable to analysis‘ by GC-,

MS. |

B) Research Goal and _0bjectiv§s'

" The objectives of this research érc to fulfill the above purpdse by meeting the follqwing:
1) ass'essment of the GC-IR instrument to allow forensic scientists to 'understand the
app;'opriate use of GC-IR and to 2) _deve}op protocols and procedurés for the efficient usé

“of this instrument by the forensic community. .

Objective 1: Our first objective is to assess the GC-IR for forensic drug identification. In
most laboratories, drug submissions corﬁpose the bulk of the casework and as a result,
labo-ratofies attempt to semi-automate the drug analysis pfocess. According to the 2006
Collaborative Testing Services drug proficiency test review, most respondents used gas
chroma'tography-mass spéctrometry for idehtiﬁcgtion of the -proﬁciency drug exhibit.

GC-MS:is ideally suited for drug analysis’since most drug samples are mixed with any

-number of possible substances and GC-MS provides both the separation and structural
information of the mixture of compounds seen in many forensic exhibits. This technique
is easily linked to an auto-sampler which provides a semi-automated approach to drug

analysis. The simplicity of use, combined separation and analysis power of the



instrument, coupled to large searchable mass spectral databases, has made GC-MS the
forensic instrument of choice for routine drug identification. Samples from drug
submissions may be dissolved into a suitable solvent, loaded into the auto-sampler, and

analyzed un-attended while the examiner processes additional cases or reviews data from

previous GC-MS analyses. .T‘his process wofks well Tor the busy forensic le'xboxlatorles
with bécklogs and rush requests that must be analyzed in a simple, efﬁcient, but acourate
' process.vAs with most techniques, however,:the application of GC-MS for'drug ahalysis
does have ifs limitations and a supplementary or élternative tool employing infrared
. spectroscopy, could givé the forensic scientist additional iﬁformation to allow a more
_tth‘OUéh identification of certain drugs. A further discussion of mass épgctl'oscopy and
infrared spéctroscopy ié détai]gd in the Review of Relevant L:z'terature section.

Infrared spectroscopy is a ‘pfoven tool for the positive identiﬁcatioﬁ of organic
compounds. The routine application. of traditional IR spectroscopy can be time
consuming since the technique is not _typically .amenable to autoﬁlation and the
instrument requires samples to be relatively free of adultefanﬁ, often _} reciuiring some
sémple purification prior to IR analysis. Once a.sample is relatively “cléan”‘_and ready for
_ ahalysis, the specimen c’ouldbé analyzed via any number of commonly employed manual )
methods: KBf pellet, thin film on NaCl ‘pla_tes, an ATR or an IR microscope accessory to

name a few. All of these analytical procedures are useful, proven manual technologies.

However, an infrared instrument that is coupled to a separation' based technology such as
gas chromatography,.could offer a degree of automation that would allow the combined
instrumentation to become an alternative, simple approach, for the routine analysis of

. certain drugs of abuse.



A number of attempts have been made to link an IR instrument to a separation technique. .
None of these attempts to develop a “hyphenated” technique have truly taken hold in the
- forensic community for a number of reasons, Previously designed instruments were either

very expensive, difficult to use, had inadequate compound sensitivity or yielded poorly

resolved spectra,

’

 We have recently purchased a newly introduced GC-IR instrument offered by Spectra -
Analysis, Inc.,» Marlborough, MA. Their approach’ builds upon previous attempts to
collect GC effluents at low temperatures for IR analysis. In this direct depoSit approach,
the GC effluent ié deposited upon a spi_ra]ing ZnSe disk cooled with liduid nitrogen. The
- ZnSe disk is ﬁanspareﬁt to IR energy and the spectrum o.f.‘the dep.osited material is
~captured immediately aﬁer sample deﬁosition. This linking of a gas éhromatograph
instrument to an iﬁfrared detector, allows the separation of complex mixtures '(;f
substances and the subsequent collection of a full IR spectrum (4000 cm to 650 cm™).
The instrument can be coupled to an auto-sample; and.linked to commercially available .
IR lib;aries to allow é semi-automated approach to the analysis of drﬁg ‘sar'nples. With
this combination of technologies, GC-IR analysis could become a viabl¢ technique for
the identiﬁ’caﬁon of complex drug mixthréé.

Objective 2: The second pbjective of this 'projecf is to develop protocols and procedures

for the efficient use of the GC-IR and distribute those to the forensic community. Since

this instrument is newly introduced, we will need to perform a number of studies to
determine the optimum operating parameters for forensic drug analysis. We intend to
determine appropriate GC and IR conditions and any procedurés necessary to allow

forensic scientists to purchase and use this equipment with confidence.



‘D) Research Design and Methods
Objective 1: We intend to assess the GC-IR instrument to determine the benefits and
limitations of this technology. The company, Spectra Analysis, takes “off the shelf’ GC

and auto-sampler components and links them to their IR detector. This IR detector system

s essenually an untested system for the field of forensics, and while it may be. sultable”:""’

for commercial applications, a number of conce‘ms must be answered prior to the forensic
community i‘niplementin'g the tec.hno'logyl One of the issués that must be evaluated is the
possibility of cross contamination of samples co]iecte'd upon the reusable ZeSe.disk. Two
issues must be addressed here; how to identify that fhé' disk is clean al;d rP;ady for use
prior to sample collection aﬁd the potential for cross contamination between separate
collection tracks on the disk. We will develo;; a procedure to quickly scan a»“cleanéd”’
disk to determine if it is contaminant free. We will also intentionally load samples into
t};e GC ﬁt coﬁoentrations tilat exceed routine limits fo determine if there is any track to
track coﬁtamillation.

Thé crystalline and amorphous states of the same compound will yield different IR
~ spectra, Various factérs may affect the state of the: material deposited upon the cooled
~‘zinc selenide dlSk We will stalt our mvestlgatlon of this phenomenon by lookmg at a
- w1de raﬁge of compounds w1th the disk at a number of different. tempelatures and attempt

“to determine the cond1t1ons applicable for most forensic drug samples to maximize

crystallizatlon- of the compounds of interest.
/We have conducted some initial work concerning -instrument sehsitivit_y for a limited
number of drugs but we intend to study additional drugs suited for GC-IR to define the

* sensitivity limitations of the instrument. We will also consider the difference in

15



sensitivityi of the instrument capturing “on-the-fly” IR ‘spectra versus re-scanning the
'deposited sample after the GC run has been completed. Multiple GC injections of the
same sample may be performed to redeposit the GC effluent on the 'same disk track to

concentrate the sample in an attempt to detect low ‘concentration sample components.

~ This mode of operation will be evaluated. The GC conditions will also have a large effect
on sensitivity and will be evaluated as noted below.

In order to understand the real benefits and limitations of the system, we will ncea t~

anaiyec typical forensic samples. We »will eval - . _ | .k saiupics w determine how
the symes  .iwe... 7 wide range of drug submissions. Of interest will be
po woeiylamines  (methamphetamine, MDMA and related compounds), psilocyn,

" tryptamines, and other commonly encountered drugs of abuse which yield minimal mass
speciral data. These éainples will be diluted in an approbriatc solvent and analyzed by
both GC-IR and GC-MS. A comparisén -will be made between the two technobgies to
determine if the sameé components are detected via bo'th methods and- to assess the -

rrote~~'e A ped. An evaluation win ve maue .. T2 informational content

&

. via the two technologies.
We also plan to define the limitations inherent in IR analysis by investigating closely
related isomers. We are planning to work in conjunction with another NIJ grant recipient,

Dr. Randall Clark (see attached letter of intent), to determine if GC-IR can be used to

identify the varied MDMA 'analogs_,he has synthesized, Many of these compounds are not
adéquétely discriminated by massvspectroscopy’alone. IR is a powerful tool that may
~ offer laboratories the ability to unequivocally identify closely related compounds. A

variéty of compounds (isomers not amenable to MS analysis) will be subjected to GC-IR

16



analysis. The IR of the closely related compounds will be compared along with the -
retention times of the compounds on different GC columns.
- Objective 2: As we assess the instrument, we will learn what works well for drug

'analysis and develop protocols and procedures appropriate for the analysis of forensic

drug samples. The GC-IR is lesssensmvethanaGC-MSand_henceapploimate sample 7T

concentrations will need to be evaluated aloﬁg, with GC split ratios. To obtain the

‘optimum separation and sénsitivity .we will need to eyaluate GC column length, diameter,

stationaty phéses, and ca-rriéf gas flow rates, The IR collection sysfem will be evaluated

to asses?, collection disk speed and IR resolution settings.AIn developing the protocols we
will review whaf we learned during the aésessmeﬁt phase and implement those factors

into a general protocol. Muc.h of what we do will be an iterative pl'éccss, where we

develop é protocql and modify it by evaluating a variable and ;eassess the éystem. If time

and in.-.hquse funding permits, we would also like to consider linking the IR detector to an

e'xistivng\ GC-MS, yielding a GC-MS-IR system. This linking has beeﬂ done by Spectra

Anélysis, but. not in a forensic setting. This combined instrument would reduce the cost

burden to forensic labs Wishing to obtain both MS and iR information simultaneously -
from a samplp. |

E. Implicatidns for Criminal Justice Policy and Practice

Many forensic disciplines have been challenged in the courts, and as this oceurs it should

prompt us to evaluate those technologies we perform to see if other strategies could add
depth to our current analytical methods. Th¢ analysis of controlled .s,ubstances is
becoming more demanding as higher analytical standards are expected, and as the

number of abused substances and designer drugs rise across the country. As we are

17



presented. with analytical - options to those methods and t‘echnologiés we have been

familiar with for years, it is incumbent upon us to review those technologies to determine

if it makes sense to use these emerging tools to improve the analyses we offer to the

criminal justice community.

" GC-MS is often used for the forensic analysis of controlled substances and it is an

excellent tool for routine drug aﬁalysisfHowgvcr, a number of published reports have

discussed the limitations of MS for certain corpounds. Some of these limitations can be

-overcome by evaluating sample GC retention time (as compared to a retention time from

a known drug) or by sarmple derivatization. GC retention time in combination with MS is

a standard method for drug identification, but one may want to reflect upon relying on

" this combination of techniques for the differentiation of drugs where the compound yields

a minimal MS pattern. Additionally, some regioisomers have been shown to co-elute,

-~ requiring the selection of additional GC columns and appropriate temperature programs '

-

to provide adequate compound resolution. Some “désignér drugs” are nothing more than
isomeric cpusins to established er.lgs; and hence these'substaﬁces could co-elute with the
target comppimd, compromising an analysis if the mass spectra are indistingﬁishable.

Derivatization increases the moleéular- weight .of the target compound, which‘ can
impréve the mass spectral informational content, while altering the chromatography of

the molecule. In the case of amphetamines, derivatization improves the overall shape of

‘dérivaﬁzation‘ can not be universally performed on all drugs.

the GC peak (1), and produces additional ions for identification purposés. Sample
derivatization can improve the MS of 4 compound, but it adds steps. to the analysis,

decreases overall productivity, requirés the handling of hazardous chemicéls and
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Bﬁsy forensic laboratories need simple alternatives rto assist the examiner .in th'e.
uneq_uivocalAidentiﬁcation of controlled substances. The above methods are tried and
true, but other techniques may provide information that is équal to, if not more
'cémpelliﬁg, through a semi-automated manner, We believe that increased sample
: information may be obtained simply, efficiently and in a Sémi-automated TanTer With
‘G‘C-IR..Through our work we hope to show that GC-IR_ will be a supplementary or
alternative tool to routine GC-MS, and will allow the fofénéic examiner to quickly and
unequivééally identify_ compounds that have minimal or indistinguishable MS pattefns.
Our assessment of the instrument, and generation of protocbls and iarbcedures, would
| _allow theffOrerisic community to quickly evaluate thé instrument for their use. We bglieve
the emerging GC-IR t.echnologybwill assist the examiner in the identification of routine

~ drugs of abuse and those unusual substances seen today, in addition to those developed in

"~ -the future.

F - Management plan and organization -
A scientist with an appropriate background in chemistry will be hired and will WOrk- full-
titﬁe on this project. The scientist will be assisted by R;)bert Shiprﬂan (see .attached CV)
. who hés been working on the GC-IR}‘s’ince ilie Vermont Forensi(; Labora,tory“(VFL)
received the instrument. Mr. Shipmah is a drug analyst with exténsive_ hands-on

- experience with GC-MS, -iR and GC-IR techniqueé. Dr. Eric Buel will oversee thé projéct

and his background includes forensic drug analys.is. Both individuals will request funding
for ~ 2 hours per week but will devote additional, un-funded time, as necessary to

achieve the goals of the project.
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Affef the project is complete, it is hoped that the sta_fe of Vermont will co.ntim;e to fund
the new hire, or there may be position openings due to retirement.

To date»the VFL has performed some limited gxperiménts with the instrument. The

manufac'turer. (Spectra Analysis, Inc.) designed an inst_rument'-which, when it was.
" received by the VFL, was suitable for research applications. The software and protocols
for operation were not suited for routine forénsic applications, but for use by a research

institution or for solving :_a particular problem inan industrial/pharmaceutigal application.

- After simple experiments were performed' to conceptually show that the instrument

shc;uld be of value to the qu‘ensic community, we began .working wi_th Spectra Anaiysis,

Inc. to design and implement software and routine procedures to allow the iﬁtroduction of
‘the instrument into the forensic community. For example, suitable software needs to be

finalized and tested to allow easy and routine instrument control (of both the GC and IR)

with silbsequent collection and appropriaté reporting of the ‘data. We believe this initial

work will be done prior to receiving the grant so that the work described above can be

accomplished in the aliotted time.

Time Line:

Item | Time
Hire Sc_ientist Month 1
Drugs for project ' Month 1

¢ Contact collaborators-specify

drug samples needed —
¢ Purchase commercially available

drugs :
Purchase necessary supplies- columns, Month 1
solvents etc. - ‘ :
Disk contamination issue - - | Months 2-3

¢ Evaluate cross contamination
e Develop disk assessment protocol -
Crystalline and Amorphous states Month 4

~

20 -




¢ Evaluate a wide range of drugs
-®  Assess disk conditions to minimize
amorphous state

Sensitivity Study ' ' Month 5-6
* On-the-fly versus re-scanning
e Multiple deposition )
e Variations in GC condmons and

| available and from collaborators)

~-disk speed- R el RP——

Analy51s of selected drugs (commercmlly Months 6-9

¢ Routinely encountered drugs
e Isomers and related compounds
e Drugs with minimal MS patterns

Forensic casework _ Months 7-11
¢ Routine cases
e Designer drug cases

Develop and modify protocols Months 7-12

Disseminate results to forensic community | Month 12

G. Dissemination Strategy

A major goal of our work is to distribute our findings and any derived methods to the
fpréxmsic community to imprqve crixﬁinal_ justice. The cost of the Specira Analysié
instrument ($130;000, not including the GC- as per c;)rnpanyvreprels,entativvé), and costs
relative to the operation of the instrument will be also be presented. |

To this end, we will publish our results for peer review in the Journal of Forensic

Sciences or other suitable journal and create basic protocols for others to use, We plan to

preéent_ our findings at.regional forensic meetings, and the American Academy of

Forensic Sciences. This may take the form of poster sessions or as oral presentations. We

also plan to be available by phone/e-mail to anyone interested in receiving information,

We will also work with the National Forensic Science Training Center to hold a hands-on
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‘work shop if they feel it is appropriate. I believe if one were to review our history, we

have been proactive in providing peer reviewed publications, presentations, and “ong-on
one” information concerning any of our NIJ funded research projects.

H. Preliminary Data:

Figure 4 (below) shows the IR fingerprint region for the compounds pseudoephedrine and

ephedrine. Both compounds were run separately on the GC-IR and the IR data collected.
The spectra were overlaid to denlon.stl'ate-' the differences between these two
diastereomers and fo shéw the quality of the IR spectra typicaliy obtained with this
instrument. The mass sbectra for these two compounds are essentially fh@ sarﬁe.

Figure 4

and Ephedrine (blue).
0333 )
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Grang Application Identifier: 2008 Controlled Substances Detection & Analysis R&D Adapted for VT DPS froms.
Grant Period: 1/1/2009 Il 1213112009 \

. ’ N
Budget Detail Worksheet ) ~

A. Personnel - List each position by title and name of employee, if available. Show the annual salary rate and the percentage of time to be dévoted to the project. Compensation paid for employees engaged in N
grant activities must be consistent with that paid for similar work within the applicant organization.

Name, Position / Title ' Computation
X Number of Hr's X Number of Cost for the Total Personnel
Hourly Rate in Pay Period  PayPeriods = Project Period ’ for Employee
1. Forensic Chemistll, tb.a. Step 2: 1/1/09-6/30/09 22.98 80 13 23,878.40
PayGr 25, hired 'in range' Step 2: with 2% COLA: 7/1/09-12/31/09 2342 80 13 24,355.97 > 48,234.37
- 26
2. Robert Shipman; Forensic Chemist Il Step 6: 1/1/09-6/30/09 26.26 4 13 1,366.52
OT only, PayGr 25 Step 6 :plus 2% COLA: 7/1/09-8/10/09 26.79 4 3 32142
Step 7: with 2% COLA: 8/11/09-12/31/09 2769 4 10 1,107.72 > 2,794.66
26
3. Eric Buel, Forensics Lab Director Step 13: 1/1/09-4/9/09 41,78 ) 4 .8 1,336.96
OT only, PayGr 29 Step 14: 4/10/09-6/30/09 42.95 4 § 859.00
Step 14: with 2% COLA: 7/1/09-12/31/09 4381 4 E 227807 > 4,474.03
Z6

Sub-Total] § 55,503

B. Fringe Benefits - Fringe benefits should be based on actual known costs or an established formula. Fringe benefits are for the personne! listed in budget category (A) and only for the percentage of time
devoted to the proejct. Fringe benefits on overtime hours are limited to FICA, Workman's Compensation, and Unemployment Compensation.

Name, Position / Title ' Computation Cost
1. Forensic Chemist |, tb.a. Social Security at 6.20% of salary $ 2,991
* Medicare at 1.45% of salary $ 699
' Retirement at 9.70% of safary $ 4,679
Worker's Comp at 6.00% of salary $ 2,894
Health Ins at $ 463.00 X 26.0 80-hour pay periods $ 12,038
Life Ins at 0.35% of salary $ 169
Dental Ins at $ 4174 X 26.0 80-hour pay periods 3 1,085
EAP at $ 1.08 X 260 B80-hour pay periods $ 28
: $ 24,583
2. Robert Shipman, Forensic Chemist Il Social Security at 6.20% of salary $ 173
Medicare at 1.45% of salary $ 41
Retirement at 9.70% of salary $ il
Worker's Comp at 6.00% of salary $ 168
$ 653
3. Eric Buel, Forensics Lab Director ' Social Security at 6.20% of OT salary $ 277
. Medicare at 1.45% of OT salary $ 65
Retirement at 9.70% of OT salary $ 434
Worker's Comp at 6.00% of OT salary 3 268
. $ 1,045

Sub-Total| § 26,280
TOTAL PERSONNEL AND FRINGE BENEFITS: [y 81,783



.a\)el - Itemize travel expenses of project personnel by purpose (e.g., staff to training, field interviews, advisory group meeting, etc.). Show the basis of computation (e.g., six people to 3-day fraining at $X
rrfair, $X lodging, $X substinance). In training projects, travef and meals for trainees should be listed separately. Show the number of trianees and the unit costs involved. identify the location of travle, if known.
Indicate source of Travel Policies applied, Applicant or Federal Travel Regulations.

Purpose Location Computation
#of people #of days CostEa Description T. Cost Per Line
AAFS Meeting TBA 1 - B Airfare $ 558
1. 4 $ Lodging $ 520
1 4 $ bsi $ 160 ] $ 1,238

TOTAL TRAVEL | § 1,238

D. Equipment - List non-expendable items that are to be purchased. Non-expendable equipment is tangible pfoperty having a useful life of more than two years and an acquisition cost of $5,000 or more per unit.

(Note: Organization's own capitalization policy may be used for items costing less than $5.000). Expendabls items should be included either in the "supplies* category or in the "Other” category. Applicants should

analyze the cost benefits or purchasing versus leasing equipment, especially high cost items and those subject to rapid technical advances. Rented or leased equipment costs sh ould be listed in the *Contractual®
category. Explain how the equipment is necessary for the success of the project. Attach a narrative describing the procurement method to be used.

Equipment Items Computation Cost
. Quantity Cost Each
[None. L 0 at $ -1 [s -]

TOTAL EQUIPMENT:

E. Supplies - Listitems by type (office supplies, postage, training materials, copying paper, and expandable equipment items costing less than $5,000, such as books, hand held tape recorders) and show the
basis for computation. (Note: Organization's own capitalization policy may be used for items costingless than $5,000). Generally, supplies include any materials that are expendable or consumed during the
course of the project.

Supply ltems Computation

Quantity Unit Price Per Unit T. Cost Per Line
Custom designed and systhezied drugs ] 14 . each at |$ 500.00 $ 7,000.00
Commercially available drugs : s each at |$ 50,00 $ 1,350.00
GC Columns . I each | at|$ 50000 | [$ 1500.00

TOTAL SUPPLIES:] 9,850

F. Construction - As a rule, construction costs are not allowable. In some cases, minor repairs or renovations may be allowable. Check with the program office before budgeting funds in this category.
Purpose Description of Work Cost
[None ' ” ] I $ - j
TOTAL CONSTRUCTION]S -]




G. Consultants/Contracts - Indicate whether applicant's formai, written Procurement Policy or the Federal Acquisition Regulations are followed. \

Consultant Fees: For each consultant enter the name, if known, service to be provided, hourly or daily fee (8-hour day), and the estimated time on the project. Consultant fees in excess of $450 per day require \
additiona justification and prior approval from OJP. :

Name of Consultant Service Provided Computation Cost

[vore. ] | I | [s -
C Sub-Total:{ § -

Consultant Expenses: List all expenses fo be paid from the grant to the individual consultants in addition to their fees (i.e., travel, meals, lodging, efc.)

Item Location Computation Cost

o | In 1

- |
Sub-Total:{ § -

Contracts: Provide a description of the product or service to be procured by contract and an estimate of the cost. Applicants are encouraged to promote free and open competition in awarding contracts. A
separate justification must be provided for sole source contracts in excess of $100,000.

Hem Cost

[ . : at $ HRE _
Sub-Total:| § -

TOTAL CONTRACTS/ CONSULTANTS{S - ]




1. Other Costs - Listitems (e.g., rent, reproduction, telephone, janitorial or security services, and investigative or confidential funds) by major type and the basis of the computation. For example, provide the
square footage and the cost per square foot for rent, or provide a monthly rental cost and how many months to rent.

Description Computation ' Cost

-1 -]

None I | at $

Administrative Costs:

[Fidelity Bond Premium on State of Vermont Personal services | 0.02%| of Total P/S budget . IRE 1636 |

. Indirect Costs - Indirect costs are allowed only if the applicant has a Federally approved indirect cost rate. A copy of the rate approval (a fully executed, negotiated agreement), must be attached. If the
applicant does not have an approved rate, one can be requested by contacting the applicant's cognizant Federal agency, which will review all documentation and approve a rate for the applicant organization, or if

the applicant's accounting system permits, costs may be allocated in direct costs categories.

Description Computation

Cost

[None Il IR

]

TOTALOTHER[S 16|

TOTAL INDIRECT:
TOTAL PROJECT COST{ § 92.888

o PRE



Budget Summary

Budget Category. Amount
A. Personnel
B. Fringe Benefits i
. Travel :
D. Equipment
E. Supplies
F. Construction .
G. ConsultantsiContracts
. tr |
Total Direct Costs
l. Indirect Costs
TOTAL PROJECT COSTS
. FederalRequest [ $92,888| $0

Non-Federal Amount



.aget Narrative
fhe budget narrative should be a plain-language explanation of the proposed expenditures that are listed in the Budget Detail Worksheet above.

A. Personnel ‘ .
The salary and benefits will support the hiring of a full time forensic chemist who has appropriate chemistry training for the proposed research. Robert Shipman and Eric Buel will request 2 hours of funding per week for their work on

the project.

C. Travel
Travel will include a frip to the AAFS meeting to present the results of the research.

D. Equipment
None.

E. Supplies
Custom synthesized drugs will be made by Dr. Clark (see letter of support). Commercially available drugs will be purchased from standard drug supply companies. Two GC columns will be purchased to allow the development of

GC separation protcols.

F. Construction
None.

G. Consultants / Contracts
None.

H. Other Costs
Program Qosts:

Administrafive Costs:
Costs to the Department of Public Safety for administering federal funds.

1. indirect Costs
None.
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Dept. of Public Safety

Administration Division
Accounting Unit

To: David Beatty, Budget & Management Analyst
From: Tracy O'Connell, Programs Administration Supervisor O\/e/
Date: 12/22/08

CC: file

Re: Request for Grant Acceptance

Attached you will find an AA-1 form for the request to accept a grant from the National
Institute of Justice.

If you have any questions, please contact me at 802-241-5574 or
toconnel@dps.state.vt.us; or Richard Hallenbeck at 802-241-5338 or
rhallenb@dps.state.vt.us.

Thank you.



' STATE OF VERMONT REQUEST FOR GRANT ACCEPTANCE  (Form AA-1)

“BASIC'GRANT: INFORMATIOI\

1. Agency: , .

2. Department: : Public Safety

3. Program: | Criminal Justice Services Forensic Labratory

4. Legal Title of Grant;: Research & Development in the Area of Controlled Substances
5. Federal Catalog #: 16.560

6. Grant/Donor Name and Address:
National Institute of Justice; 810 Seventh St., NW; Washington, DC 20531

7. Grant Period: ~ From: | 1/1/2009 | To: | 12/31/2010

8. Purpose of Grant:
The proposed research seeks to develop procedures and protocols for the analysis of drugs that currently yield
limited information. This research will focus on the routlne 1dent1ﬁcat10n of commonly encountered drugs,
designer drugs, and closely related drug isomers. - .~ @ i

9. Impact on existing program if grant is not Accepted;
If successtul, this project could introduce a new method of drug analysis that would be quicker, or could allow

for simultaneous processing of casework’ w1th ex1st1ng methods therefore rellevmg backlogs in drug analy51s

10, BUDGET INFORMATION

SFY 1 SFY 2 SFY 3 Comments

Expenditures: FY 2010 FY 2011 FY
Personal Services $68152 $13632 $
Operating Expenses _ $5552 $5552 $
Grants $ $ $

Total $73,704 $19,184 $

Revenues: \

State Funds: $ $ $
Cash ' $ $ $
In-Kind $ $ 3
Federal Funds: $ $ $
(Direct Costs) $73704 $19184 $
(Statewide Indirect) $ $ $
(Departmental Indirect) $ $ $
Other Funds: , $ $ $
Grant (source ) $ $ $
Total $ ‘ $ $

Appropriation No: 2140020000 Amount: $92888

: $
$
$
$
$
$

- Department of Finance & Management Page 1 of 2
Version 1.1_9/15/08 :



.STATE OF VERMONT REQUEST FOR GRANT ACCEPTANCE (Form AA-“l)
I ] Total | $92,888

 PERSONAL SERVICE INEORMATTION

11. Will monies from this grant be used to fund one or more Personal Service Contracts" []Yes X No
If “Yes”, appointing authority must initial here to indicate intent to follow current competitive bidding

Appointing Authority Name: Agreed by: (initial)
12. Limited Service Position
Information: # Positions . Title
1 Forensic Chemist II - will convert a Forensic Chemist IV

position into a Forensic Chemist II position when the incumbent
retires in Sept 09.

Total Positions 1

12a. Equipment and space for these X1 Is presently available. ~ [_] Can be obtained with available funds.
positions:

13. AUTHORIZATION AGENCY/DEPARTMENT

I certify that no funds have been Signature: 7 % - - ’ Date:s . 7 o
expended or committed in : %\' ( '} Z / ! i/ 0

anticipation of Joint Fiscal Title: '
Committee Approval of this grant: ~ (omarss oo
: Check One Box: =
Er Accepted . “/ 3/04
' (Gover(;or’s jlgnature) ) Dhte:’

[] | Rejected
15/ SECRETARY OF ADMINISTRATION.,

Check One Box: U/ .
[ | Request to JFO (%:n’\da, /‘O /)// M f5/o7
: Secretary’s signature or designee Date:
[ ] | Information to JFO ( Y358 gnee) ~ :
-16. DOCUMENTATION: REQUIRED 5 L
Required GRANT Documentation
[ ] Request Memo [] Request Memo
[] Dept. project approval (if appllcable) [_] Dept. project approval (if applicable)
[] Notice of Award [] Notice of Donation (if any)
[] Grant Agreement [_] Grant (Project) Timeline (if applicable)
[] Grant Budget [ ] Request for Extension (if applicable)

F - . End Form AA:1

Department of Finance & Management ) Page 2 of 2
Version 1.1_9/15/08



DEPARTMENT OF PUBLIC SAFETY

Memo

To: Commissioner Thomas Tremblay :
From:  Eric Buel, Ph.D. Laboratory Director feel. 5@%
Date: December 19, 2008

Subject: R&D Controlled Substances Detection & Analysis Grant
Award #: 2008-DN-BX-K161 .

Commissioner,

As you know, we have been awarded a Research and Development grant in the area of
controlled substances detection and analysis. The award provides funding for supplies for
research and salary for one individual. Below is an outline of the application and award
period for the grant. : '

10/19/07:
Received invitation for concept papers

11/9/07: : »
Submitted concept paper. Includes a “staffing plan” for 1 new FTE + OT for existing staff

1/29/08: .
Received invitation to submit full proposal. Collaborated on scope and budget

2/14/08:
Approval of ﬁnal budget which includes 1 FTE + OT for existing staff

2/15/08:
Submitted full proposal

7/14/08:
Responded to inquiries re classification of costs

9/18/08:
Assigned POC & Downloaded award

9/19/08:
Accepted Award

BRBDEC 2 4 2008




We accepted the award in September; however we delayed submitting the award to the JFO
for approval due to: the fiscal environment, FY09 position reductions and the fact that we
don’t have any vacant civilian limited-service positions at this time (as no new positions are
being created).

We have received preliminary approval from NIJ for a one-year extension on the grant,
thereby extending the grant end date to 12/31/2010. Instead of requesting a new limited
service position be created, | am proposing the following:

| would like to seek state permission to proceed with our drug research under this award
using funds available for supplies as soon as the state approves the grant. We would use
funds for overtime to support existing personnel to slowly move forward to accomplish some
of the goals of the award. One individual in our laboratory will be retiring in September 2009
and we would like to use that “position number” as the position we fill with this drug grant
position. This would result in a delayed start to a portion of the drug research program.
‘During the summer of 2009, we would advertise for a qualified individual to fill the “position
number” we would have available in September 2009. | believe that we will be able to meet
all the expectations of the grant but it will be slightly delayed.

©® Page 2



‘Department of Justice I ‘
Office of Justice Programs o o

. . . : - PAGE | OF 7
National Institute of Justice ; . Cooperative Agreement i
. ) 1
: - 3 __‘ . SO, e e e e ]
Y RECIPIENT NAME AND ADDRESS (xncluduu, le Codc) { 4. AWARD NUMBER 2008-DN-BX-K 161
Vermont Department of Public Safcty T T o
103 South Main Strect . I 5. PROJECT PERIOD: FROM 01/01/2009 TO  12/31/2009
Watcrbury, VT 05671 | B
I BUDGET PERIOD; FROM 01/01/2009 TO  12/31/2009
:6 AWARD DATE 091712008 7 ACT[ON
. 1A. GRANTEE IRS/VENDOR NO. : ! 8. SUPPLEMENT NUMBER| T Initial
1036000274 : , 00 : ;
I [T e O S
‘ 3 9, PREVIOUS AWARD AMOUNT ) B 1]
3 PROJECTTITLE ' ! 10. AMOUNT OF THIS AWARD $92,888
_ + VT 2008 Rescarch and Development in thc Arca of Controlled Substances R e e e+ S—
N

. Detection and Analysis I 11. TOTAL AWARD - $92,388
« ] . : ’
L

I" SPECIAL CONDITIONS

THE ABOVE GRANT PROJECT IS APPROVED SUBJECT TO SUCH CONDITIONS OR LIMITATIONS AS ARE SET FORTH
ON THE ATTACHED PAGE(S). °

e e e

" 13. STATUTORY AUTHORITY FOR GRANT ’ |
This project is supported under FYO8(NIJ - 'COPS DNA/Forensics) Pab. L. No. 110-161. 121 Stat. 1897, 1910: 28 USC 530C

15. METHOD OF PAYMENT
PAPRS

e oy | R o

I 16. TYPED NAME AND TITLE OF APPROVING OFFICIAL 18. TYPED NAME AND TITLE OF AUTHORIZED GRANTEE OFFICIAL
Jeffrey L. Sedgwick Thomas Tremblay
Commissioner

Acting Assistant Attorncy General

: I7 SIGNATURE OF APPROVING OFFICIAL 19 SIGNATURE OF AUTHOR]ZED RECIPIENT OFFICIAL 19A. DATE.

| 2ot T L ' ‘ : .
i AT AT | Yl

N c:cy st oy

: 20. ACCOUNTING CLASSIFICATION CODES i 21. HDNSGT0088

FISCAL FUND - BUD. DIv. : . )
YEAR CODE ACT. - OFC. REG. SUB. POMS AMOUNT : i

Pox B DN 60 _ 00 00 92888 ! _ S ;

QJP FORM 4000/2 (REV. 5-87) PREVIOUS EDITIONS ARE OBSOLETE.

OJP FORM 4000/2 (REV. 4-88)



Department of Justice

Office of Justice Programs

Office of the Assistant Attorney General ’ Washington, D.C. 20531

September 17, 2008

Commissioner Thomas Tremblay . -

Vermont Department of Public Safety

103 South Main Street )

Waterbury, VT 05671 . . .

Dear Commissioner Tremblay:

On behalf of Attorney General Michael B. Mukasey, it is my pleasure to inform you that the Office of Justice Programs has
approved your application for funding under the Research and Development in the Area of Controlled Substances Detection
and Analysis in the amount of $92,888 for Vermont Department of Public Safety. The title of this project is, "VT 2008
Research and Development in the Area of Controlled Substances Detection and Analysis."

Enclosed you will find the Grant Award and Special Conditions documents. This award is subject to all administrative and
financial requirements, including the timely submission of all financial and programmatic reports, resolution of all interim
audit findings, and the maintenance of a minimum level of cash-on-hand. Should you not adhere to these requirements, you
will be.in violation of the terms of this agreement and the award will be subject to termination for cause or other administrative

action as appropriate. :
If you have questions regarding this award, please contact:

- Program Questions, Frances Scott, Program Manager at (202) 305-9950; and

- Financial Questions, the Office of the Chief Financial Officer, Customer Service Center (CSC) at
(800) 458-0786, or you may contact the CSC at ask.ocfo@usdoj.gov.

Congratulations, and we look forward to working with you.
Sincerely,

Vi i

Jeffrey L. Sedgwick
Acting Assistant Attorney General _ ' i

Enclosures



'Forensic drug identification by Gas Ch‘romatography- Infrared Spectroscopy
Eric Buel, P.I. .
PROGRAM NARRATIVE

Abstract: -

The primary goal of the forensic drug examiner is the unequivocal identification of any
confr‘o‘lled substance present in a drug exhibit. Most forensic laboratories routinely
‘employ GC-MS as the preferred method for this examination. The technique provides a
rapid, semi-automated analysis of the’saméle andv‘typically Yields sufficient information
to identify the compounds in question. However, the application of GC-MS for drug
analysis does have its limitations,
Certain dr'ugs yieid minimal mass spectral fragmentation patterns 'using eiectrqn impact:
| MS,Awhile other COmpounds, ‘such as some diastereomers and positional isomers, are not
readily differentiated by masé spectroscopy. Forenéic scientists have been c_oncerne:d for
m?my years with the differentiation of isomers as evidenced by the work in the 1970’s tov
distinguish the diethyllamide and methylpropylamide isomers of LSD and more recently
the diastereomers ephedrine/pseudoephedri.ne and the isomers of phenethylamines.
Infrared speciroscopy provides an élternate technique to mass spectroscopy for the
~'identification 6f organic compounds. Recent improvements in the hyphenated techhique,

GC-IR, may provide a simple alternative or supplemental approach to GC-MS for the

identification of certain compounds. A newly introduced instrument collects GC effluent
on a liquid nitrogen cooled, IR transparent-window that allows the direct analysis of the
deposited solid material. This technique is superior to the IR light pipe in sensitivity, IR

spectral quality, and allows direct comparison of the collected spectra to existing IR



databases. The proposed research seeks to develop procedures and protocols for the
analysis of drugs yiclding limited MS information via GC-IR and report to the forensic
community the benefits and limitations of this technology. This research will focus on the

routine identification of commonly encountered drugs, designer drugs, closely related -

drug isomers, as well as the fundamentals of the gas chromatography and infrared
~ systems. Our laboratory currently owns a GC-IR instrument, and this research intends to
further the work started by our laboratory _velen this technology into a viable

technique for the © e eseauUNIty,




3. Main Body
A). Purpose

The purpose of this research is to determine the benefits and limitations of the newly

introduced Spe,ctra‘ Analysis GC-IR instrument. From this work, we will develop and

make'av‘ailab,le protocols and procedures to use this instrument for rouﬁne drug-analysis.
This is important to‘ the forensic community because this technology couid allow the
simple identification of certain compounds not routinely amenable to analysis. by GC-
MS. |

B) Resear_ch Goal aﬁd vajecti\;es‘

* The objectives of this research afc to fulfill the above purpose by meeting the follqwing:
1) assessment of the GC-IR instrument to allow forensic scientists to .understand the
app;'opriate use of GC-IR and to 2) _develop protocols and procedurés for the efficient use
6f this instrument by the forensic community. .

Objective 1: Our first objective is to assess the GC-IR for forensic drug identification. In
most laboratories, drug submissions coﬁxpose the bulk of the césework and as a _re_éult,
laboratofies attempt to semi-automate the drug analysis pr.ocess. According to the 2006
Collaborative Testing Services drug proficiency test review, most respondents used gas
chromafography-mass spéctrometry for identification of the proficiency drug exhibit.

GC-MS'is ideally suited for drug analysis‘ since most drug samples are mixed with any

“number of possible substances and GC-MS provides both the separation and structural
information of the mixture of compounds seen in many forensic exhibits. This technique
is easily linked to an auto-sampler which provides a semi-automated approach to drug

analysis. The simplicity of use, combined separation and analysis power of the



instrument, coupled to large searchable mass spectral databases, has made GC-MS the
forensic instrument of choice for routine drug identification. Samples from drug
submissions may be dissolved into a suitable solvent, loaded into the auto-sampler, and

analyzed un-attended while the examiner processes additional cases or reviews data from

previoué GC-MS analyses. .T‘his process wofks well for the busy Torensic labofatonesA
with bécklogs'an_d rush requests that must be aﬁalyzed ina sim?le, efﬁcient, but accurate
' process.-As with most techniques, howe‘ver,:the application of GC-MS for'drugv ahalysis
does have ifts limitations and a supplementary or élternative tool employing infrared
- spectroscopy, could givé the forensic scientist additional iﬁformation to allow a more
tho_rouéh identification of certain drugs. A further discussion of mass épgctroscopy and
infrared spéctroscopy ié détailgd in the Review of Relevant L:iterature section.

Infrared spectroscopy is a ‘pi‘oven tool for the positive identiﬁcatioﬁ of organic
cor_npoﬁnds. The routine application. of traditional IR spectroscopy can be time
consuming since the technique is not typically amenable to au'to-mation and the
instrument requires' samples to be relatively free of adultefantS, often 1 requiring some
sample puriﬁcati01i‘ prior to IR analysis. Once a sample is relatively “ci'ean”‘ and ready for
. ahalysis, the specimen,could-be’ analyzed via any number of commonly employed manual -
methods: KBf pellet, thin film on NaCl .pla_tes, an ATR or an IR microscopg accessory to

name a few. All of these analytical procedures are useful, proven manual technologies.

However, an infrared instrument that is coupled to a separation based technology such as
gas chromatography, could offer a degree of automation that would allow the combined
instrumentation to become an alternative, simple approach, for the routine analysis of

. certain drugs of abuse.



A number of attempts have been made to link an IR instrument to a separation technique. .
None of these attempts to develop a “hyphenated” technique have truly taken hold in the
- forensic community for a number of reasons. Previously designed instruments were either

very expensive, difficult to use, had inadequate compound sensitivity or yielded poorly

resolved spectra.

’

~ We have recently purchased a newly introduced GC-IR instrument offered by Spectra
Analysis, Inc.,-Marlbo_rough, MA. Their approach’ builds upon previous attempts to
collect GC effluents at low temperatures for IR analysis. In this direct deposit approach,
the GC effluent ié deposited upon a spi;a]ing ZnSe disk cooled with liciuid nitrogen. The
ZnSe disk is -‘t'ranspareﬁt to IR energy and the spectrum o_f.'thc depﬁsited material is
~captured immediateiy aﬁer sample 'dellaosition. This linking of a gas éhromatograph
instrument to an iﬁfrared detector, allows the separation of. complex mixtures '(;f
substances and the subsequent collection of a full IR spectrum (4000 cm to 650 em™).
The instrument can be coupled to an auto-sample; and‘linked to commercially available .
IR Iib;aries to allow é semi-automated approach to the analysis of drﬁg .sar‘nples. With
this combination of technologies, GC-IR analysis could become a viable technique for
the identification of complex drug mixturéé.

Objective 2: The Sécond pbjective of this 'projecf is to develop protocols and procedures

for the efficient use of the GC-IR and distribute those to the forensic community. Since

this instrument is newly introduced, we will need to perform a number of studies to
determine the optimum operating parameters for forensic drug analysis. We intend to
determine appropriate GC and IR conditions and any procedures necessary to allow

forensic scientists to purchase and use this equipment with confidence.



‘D) Research Design and Methods

Objective 1: We intend to assess the GC-IR instrument to determine the benefits and
limitations of this technology. The company, Spectra Analysis, takes “off the shelf’ GC

and auto-sampler components and links them to their IR detector. This IR detector system

s esscntlally an untested system for the field of forensics, and while if may be suifable” " -

for commercial applications, a number of concerns must be answered prior to the forensic
community implementing the technology. One of the issues that must be evaluated is the

possibility of cross contamination of samples collected upon the reusable ZeSe.disk. Two

issues must be addressed here; how to identify that the disk is clean and ready for use

prior to sample collection and the potential for cross contamination between separate
colléction tracks on the disk. We will develoﬁ a procedure to quickly scan a~“cleanéd”
disk to determine if it is contaminant free. We will also intentionally load samples into
tl;e GC ét coﬁcentraﬁons tﬁat exceed routine limits té determine if there-is any track to

track contamination. -

The crystalline and amorphous states of the same compound will yield different IR

' spectra, Various factors may affect the state of the: material deposited upon the cooled
~zinc selemde dlSk We w1ll stalt our lnvestlganon of this phenomenon by lookmg ata
: w1de range of compounds w1th the disk at a number of different. tempexatuxes and attempt

“to determine the condltxons applicable for most forensic drug samples to maximize

crystallization of the compounds of interest.

We have conducted some initial work concerning instrument sensitivity for a limited

number of drugs but we intend to study additional drugs suited for GC-IR to define the

* sensitivity limitations of the instrument. We will also consider the difference in
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sensitivity of the instrument capturing “on-the-fly” IR \spectra versus re-scanning the
deposited sample after the GC run has been completed. Multiple GC injections of the
same sample may be performed to redeposit the GC effluent on the same disk track to

concentrate the sample in an attempt to detect low concentration sample components,

" This mode of operation will be evaluated. The GC conditions will also have a large effect

on sensitivity and will be evaluated as noted below.

In order to understand the real benefits and limitations of the system, we win ngea

analyze typical forensic samples. We »vill eval - . _.._ . uin swiupics © determine how
the sysmes  Lloe... 7 a wide range of drug submissions. Of interest will be
poo .crylamines  (methamphetamine, MDMA and related compounds), psilocyn,

tryptamines, and other commonly encountered drugs of abuse whiCh yiel'd,minimal mass
spectral data. These éamples will be diluted in an appropriate solvent and analyzed by
both GC-IR and GC-MS. A comparisénwﬂl be made between the two technologies to
determine if the same corponents are detected via both methods and. to assess the -
nrofe e .’"""'A,iupt-"a. An évahiation Wi Ue Iiaue o | ta informationgl content
. via the two technologies.
We also ﬁlan to define the limitations inherent in IR analysis by investigating closely
rela}ted isorﬁefs. We are planning to work in conjunction with another NIJ grant recipient,

Dr. Randall Clark (see attached letter of intent), to determine if GC-IR can be used to

identify the varied MDMA analogs he has synthesized. Many of these compounds are not
adequately discriminated by mass spectroscopy alone. IR is a powerful tool that may
offer laboratories the ability to unequivocally identify closely related compounds. A

_ variéty of compounds (isomers not amenable to MS analysis) will be subjected to GC-IR
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analysis. The IR of the closely related compounds will be compared along with™ the

retention times of the compounds on different GC columns.

- Objective 2: As we assess the instrument, we will learn what works well for drug

analysis and develop protocols and procedures appropriate for the analysis of forensic

drug samples. The GC-IR is less sensitive than a GC-MSand—henceappxoimate sample 77T

concentrations will need to be evaluated along with GC split ratios. To obtain the

‘optimum separation and sensitivity we will need to evaluate GC column length, diameter,

stationaty phases, and carrier gas flow rates. The IR collection system will be evaluated

o assess collection disk speed and IR resolution settings. In developing the protocols we'

will review what we learned during the assessment phase and implement those factors

into a general protocol. Much of what we do will be an iterative process, where we

develop a protocol and modify it by evaluating a variable and reassess the éystem. If time
and in;llouse funding permits, we would also like to consider linking the IR detector to an
e'xisti‘ng\ GC-MS, yielding a GC-MS-IR system. This lidking’ has been done by Spectra
Aneilysis, but, not in a forensic settipg. This combined instrument would reduce the cost
burden to forensic labs Wishing to obtain both MS and_iR information simultaneously
froma sample. |

E. Implicatidns for Criminal _Justice Policy and Practice

Many forensic disciplines have been challenged in the courts, and as this oceurs it should

prompt us to evaluate those technologies we perform to see if other strategies could add
depth to our current analytical methods. The analysis of controlled substances is
becoming more demanding as higher analytical standards are expected, and as the

number of abused substances and designer drugs rise across the country. As we are
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presented- with analytical- options to those methods and technologies we have been
familiar with for years, it is incumbent upon us to review those technologies to determine
if it makes sense_.to use these emerging tools to improve the analyses we offer to the

criminal justice community.

GC-MS is often used for the forensic analysis of controlled substances and it is an
excellent tool for roﬁtine drug an'alysis.‘Howgve,r, a numbér of published reports have
discussed the limitations of MS for certain compounds. Some of these limitatidns can be
overcome by evaluating sample GC retention time (as compared to a retention time from
a known drug) or by samplé derivatization. GC retention time in combination with MS is
a étanciard method for drug identification, but one may want to reflect upon"relying on
" this combination of techniques for the diffe‘rentiatioh of drugs where the compound yields
a minimal MS pattern. Additionally, some regioisomers have been shown to co-elute,
"'requiring the selec»ti.on of additional GC columns and appropriate temperature programs '
to provide adequate compo;nd resolution. Some “désignér drugs” are nothing more than
isomeric cpusins to established drﬁgs; and hence these‘substahces could co-elute with the
target cornp_oimd, compromising an analysis if the mass spectra are indistingﬁishéble.
DeriVatization increases the molé?’:ular- weight .of the target compound, whicﬁ can

improve the mass spectral informational content, while altering the chromatography of

the molecule. In the case of amphetamines, derivatization improves the overall shape of

the GC peak (1), and produces additional ions for identification purposés. Sample
derivatization can improve the MS of & compound, but it adds steps to the analysis,
decreases overall productivity, réquires the handling of hazardous chemicals and

derivatization can not be universally perforrhed on all drugs.
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Busy forensic laboratories need simple alternatives to assist the examiner in the
unequivocal identification of controlled substances. The above methods are tried and
true, but other techniques may provide information that is equal to, if not more

‘compelling, through a semi-automated manner, We believe that increased sample

information may be obtained simply, efficiently and in a semi-automated Tatifier With ™" "~

'G;C-IR..Through our work we hope to show that GAC-IRA will be a supplementary or
alternative tool to routine GC-MS, and will allow the forénéic examiner to quickly and
unequivééally identify_ compounds that have minimal or indistinguishable MS patterhs.
Our assessment of the instrument, and generation of protocbls and i)l'bcedures, would
| “allow the'for_eﬁsic community to quickly evaluate the instrument for their use. We bc;lieve
the emerging GC-IR t.echqology'will assist the examiner in the identification of routine
- drugs of abuse and fhose unusual substances seen today, in addition to those devéloped in
the future. | | |
'F.‘Managem‘ent plan and organization -

A scientist with-an appropriate background in chemistry will be hired and will WOrk.full-
tirﬁe on this project. The scientist will be assisted by Rﬁbex‘t Shiprrian (see .attached CV)
. who hés been working on the GC-IRA's'incev -tvh'e Vermont Forensic; Laboratory,.(VFL)
received lthe instrume’nt. Mr. Shipmah is a drug analyst with exténSivq hands-on

- experience with GC—MS,-iR and GC-IR techniques. Dr. Eric Buel will oversee thé projéct

and his background includes forensic drug analysis. Both individuals will request funding
for ~ 2 hours per week but will devote additional, un-funded time, as necessary to

achieve the goals of the project.
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Affe‘l' the project is complete, it is hoped that the sta-te of Vermont will co.ntim;e to fund |
the new hire, or there may be position openings due to retirement.

To date the VFL has performed some limited oxperinients with the instrument. The

manufac‘turer. (Spectra Analysis, Inc.) designed an inst_rument‘-which, when it was
" received by the VFL, was suitable for rescarch applications. The software and protocols
for operation were not suited for routine foronsic applications, but for use b& a research

institution or for solving ia particular problem in an industrial/pharmaceutic_al application.

- After simple experiments were performed' to conceptually show that the instrument

should be of value to the forensic community, we began -working with Spectra Analysis,

Ine. to design and implement software and routine procedures to allow the iﬁtroduction of
the instrument into the forensic community. For example, suitable sofiware needs to be

finalized and tested to allow easy and routine instrument control (of both the GC and IR)

with sobsequent collection and appropriato reporting of the data. We believe this initial

work will be done prior to receiving the grant so that the work described above can be

accomplished in the aliotted time.

Time Line:

Item Time
Hire Scientist Month 1
Drugs for project Month 1

s Contact collaborators specify

drug samples needed
¢ Purchase commercially avallable

drugs :
Purchase necessary supplies- columns, Month 1
solvents etc. ‘ :
Disk contamination issue - - | Months 2-3

o Evaluate cross contamination
» Develop disk assessment protocol
Crystalline and Amorphous states Month 4

~
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e Evaluate a wide range of drugs
o Assess disk conditions to minimize
amorphous state

Sensitivity Study Month 5-6
* On-the-fly versus re-scanning
e Muitiple deposition )
e Variations in GC condmons and
~disk-speed- e L . -
Analy51s of selected drugs (commercmliy Months 6-9

| available and from collaborators)

¢ Routinely encountered drugs
e Isomers and related compounds
e Drugs with minimal MS patterns

Forensic casework
¢ Routine cases
» Designer drug cases

Months 7-11 '

Develop and modify protocols

Months 7-12

Disseminate results to forensic community

Month 12

G. Dissemnination Str‘ategy

A major goal of our work is to distribute our findings and any derived methods to the

forensic community to improve criminal justice. The cost of the Spectra Analysié

instrument ($130,000, not including the GC- as per compauy'repre's_entative), and costs

relative to the operation of the instrument will be also be presented.

To this end, we will publish our results for peer review in the Journal of Forensic

Sciences or other suitable journal and create basic protocols for others to use. We plan to

prcéent our findings at regional forensic meetings, and the American Academy' of

Forensic Sciences. This may take the form of poster sessions or as oral presentations. We

also plan to be available by phone/e-mail to anyone interested in receiving information.

We will also work with the National Forensic Science Training Center to hold a hands-on




‘work shop if they feel it is appropriate. I believe if one were to review our history, we

have been proactive in providing peer reviewed publications, presentations, and “ong-on
one” information concerning any of our NIJ funded research projects.

H. Preliminary Data:

Figure 4 (below) shows the IR fingerprint region for the compounds pseudoephedrine and |

ephedrine. Both compounds were run separately on the GC-IR and the IR data collected.
The spectra were overlaid to demonstrate the differences between these two
diastereomers and to show the quality of the IR specira typically obtained with this

instrument. The mass spectra for these two compounds are essentially the same.

Figure 4

phéddne (red) and
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Gran{ Application Identifier: 2008 Controlled Substances Detection & Analysis R&D Adapted foéVTlﬁBs;__
Grant Period: 1/1/2009 1 12/31/2009 ] \

Budget Detail Worksheet _ N

A. Personnel - List each position by title and name of employee, if available. Show the annual salary rate and the percentage of time to be dévoted to the project. Compensation paid for employees engaged in
grant activities must be consistent with that paid for similar work within the applicant organization.

Name, Position / Title ’ Computation
X Number of Hrs X Number of Cost for the Total Personnel
Hourly Rate in Pay Period  PayPeriods = Project Period for Employee
1. Forensic Chemist [, tb.a. Step 2: 1/11/09-6/30/09 22.96 80 13 23,878.40
PayGr 25, hired 'in range' Step 2: with 2% COLA: 7/1/09-12/31/09 2342 80 13 2435597 > 48,234.37
26
2. Robert Shipman; Forensic Chemist il Step 6: 1/1/09-6/30/09 26.26 4 13 1,365.52
OT only, PayGr 25 Step 6 :plus 2% COLA: 7/1/09-8/10/09 26.79 4 3 32142
Step 7: with 2% COLA: 8/11/09-12/31/09 27.69 4 10 1,107.72 > 2,794.66
26 :
3. Eric Buel, Forensics Lab Director Step 13: 1/1/09-4/9/09 “ 4 .8 1,336.96
OT only, PayGr 29 Step 14: 4/10/09-6/30/09 42.95 4 § 859.00
Step 14: with 2% COLA: 7/1/09-12/31/09 4381 4 l 17 ] 2,278.07 > 4,474.03
26

Sub-Total| § 55,503

B. Fringe Benefits - Fringe benefits should be based on actual known costs or an established formula. Fringe benefits are for the personnel listed in budget category (A) and only for the percentage of time
devoted to the prosjct. Fringe benefits on overtime hours are limited to FICA, Workman's Compensation, and Unemployment Compensation.

Name, Position { Title v Computation Cost

1. Forensic Chemist Il, tb.a. - Social Security at 6.20% of salary $ 2,991
" Medicare at 1.45% of salary $ 699
il Retirement at 9.70% of salary $ 4,679
Worker's Comp at 6.00% of salary $ 2,894
Health Ins at $ 463.00 X 26.0 80-hour pay periods $ 12,038
Life Ins at 0.35% of salary $ 169
Dental Ins at $ 4174 X 26.0 80-hour pay periods $ 1,085

EAPat $ 1.08 X 260 80-hour pay periods $ 28
: $ 24,583
2. Robert Shipman, Forensic Chemist I Social Security at 6.20% of salary $ 173
Medicare at 1.45% of salary $ 4

Retirement at 9.70% of salary $ n
Worker's Comp at 6.00% of salary $ 168
$ 653
3. Eric Buel, Forensics Lab Director ' Social Security at 6.20% of OT salary $ 277
. Medicare at 1.45% of OT salary $ 65
Retirement at 9.70% of OT salary $ 434
Worker's Comp at 6.00% of OT salary $ 268
‘ $ 1,045

Sub-Total] $ 26,280
TOTAL PERSONNEL AND FRINGE BENEFITS: [ g 81,783



41 - ltemize travel expenses of project personnel by purpose (e.g., staff to raining, field interviews, advisory group mesting, etc.). Show the basis of computation (e.g., six people to 3-day training at $X
., $X lodging, $X substinancs). In training projects, travel and meals for trainees should be listed separately. Show the number of trianees and the unit costs involved. Identify the location of travie, if known.
adicate source of Travel Policies applied, Applicant or Federal Travel Regulations.

Purpose Location Computation
#of people #of days CostEa Description T. Cost Per Line
AAFS Meeting TBA 1 - 8 aigd] Airfare $ 558
1. 4 130.00] Lodging $ 520 -
1 4 40.00] bsi $ 160 | § 1,238

TOTAL TRAVEL | § 1,238

D. Equipment - List non-expendable items that are to be purchased. Non-expendable equipment is tangible broperly having a useful life of more than two years and an acquisition cost of $5,000 or more per unit.

(Note: Organization's own capitalization policy may be used for items costing less than $5,000). Fxpendable items should be included either in the "supplies® category or in the "Other" category.