//c‘}b’:)/d{







Table of Contents

e  List of Figures

1: Executive Summary 1

e  Background
e  Laboratory Missions

e  Options for Replacement of the VAAFM-DEC Labor-

atories
e Recommended Option

° Recommendations to the Vermont General Assem-
bly, VAAFM, DEC, and BGS

2: Problem Definition 9

e  Background and History
®  Problem Statement

e  Defining Issues

3: Laboratory Business Model 15

e  Summary

e  Cost Model for Three Primary Options

e  Relevant Adjustments for Secondary Options
e  Consideration for Future Opportunities

e  Risk and Sensitivity Review

e  Opportunities and Concerns

e  Conclusion and Recommendations

Space Needs and Operating

Model

e  Space Programming Methodology
e Administrative Organization

®  Prioritization

®  Proposed Space Programs

e  Conceptual Facility Diagram

5: Cost and Schedule

35

51

e  Proposed Budget for New Facility Construction

e  Basis of Conceptual Construction Cost Estimate

e  Project Development Schedule

6: Site and Location Options

(] Location Issues

e  Site Location Evaluation Matrix

7: Conclusions and

Recommendations

8: Appendices

e A: Emergency Response Narratives
L] B: 2006 APHL Report
e  (C: Space Programming Interview Notes

e  D: Meeting Minutes

59

63

67

Study Team

The SLAM Collaborative

Richard A. Polvino AIA, LEED AP
Paul D. Rammelsberg AIA, LEED AP

Lois Rosenblum AIA

Strategic Equity Associates

Robert Blakey CEM, CFM, LEED AP

Alliance Biosciences

Ryan N. Burnette, Ph.D.

State of Vermont

Justin Johnson, Deputy Secretary, ANR
Trey Martin, Senior Counsel, DEC

Dan Needham, Lab Director, DEC

John Schmeltzer, Lab Advisory Group, DEC
Chuck Ross, Secretary, VAAFM

Jolinda LaClair, Deputy Secretary, VAAFM

Kristin Haas, Director, Food Safety and Consumer

January 21, 2014

The S/L/A/M Collaborative

co N oo U»ur A W N



List of Figures

New VAAFM — DEC Laboratory Options .........cccecveeeevveeennnenn. 7
Agriculture and DEC Laboratory Timeline ......cccccccevvviveennns 11
DEC Top 5 Clients Price Trend 2009 - 2013........cccceeeeveeennnns 19
Table of DEC - Vendor Prices 2008 - 2009 ..........cccccoerueennene 20
Additional CoSES....covvirriiiiieeereeeecee e 21
DEC Lab Budget, Expenditures, Projection .........c.cccccuveeennne 21
VAAFM Lab Budget, Expenditures, Projection..................... 22
DEC - VAAFM Lab Budget, Expenditures, Projection ........... 23
Cost for Co-located Facility........cccoeeeeciveeeiiiecciee e, 23
Staffing Cost - Co-located Model ........cccceeevveeiiieeecineeenen. 24
Cost for Collaborative Facility......c.ccceeveerveenieriienieeeenene 25
Staffing Cost - Collaborative Model...........c.cccceveieeiveeennnenn. 25
Collaborative Lab Functional Chart.........cccccevveciininnenennnene 32
Collaborative Lab Functional Chart with Tiers..................... 38
Tier 2 and Tier 3 Lab Function Evaluation........c..ccccceeeeennen. 41
Conceptual Facility Diagram ......cccoccveveeeveenierceenieeneeeeens 42
Staff Housed in VAAFM / DEC Lab Facilities.........ccoccocvruennene 43
Co-located Lab Space Program.......cc.cceecveveeeveeervesnneenne 44-47
Collaborative Lab Space Program........cccceeeeveveervercneenne 48-50
Project CoSt SUMMAIY ..cccoovviiiiiiiieeiiiee e 54
Conceptual Construction Cost Model.......ccceeeveevvirereernnnne 56
Project Development Schedule ........cccccvevveeeveeniieeneescieeen, 57

Site Location Evaluation ..........coeeveiveeeeeiecciinieeee e, 62




1. Executive Summary

V2 N
VERMONT







Executive Summary

Background

In August, 2011, Winooski River floodwaters resulting from Tropical Storm Irene severely damaged the Vermont Agency of Agricul-
ture Food and Markets (VAAFM) and Vermont Department of Environmental Conservation (DEC) Laboratory in the Waterbury
State Office Complex. Since that time, laboratory operations have been scattered among several temporary locations, most signifi-
cantly at the Hills Building at the University of Vermont. Co-location of the two programs in the Hills Building is subject to a lease
that expires in August, 2015 (with two options to extend the lease until August, 2017). Subsequently, as part of a comprehensive
redevelopment plan for the Waterbury State Office Complex, the decision was made to demolish the VAAFM-DEC laboratory build-

ing. No permanent future site has yet been identified for these programs.

Responding to the need for a long-term plan to replace the VAAFM — DEC laboratory facility, this feasibility study was authorized
and funded by the Vermont General Assembly pursuant to Act 51 of 2013, which directed VAAFM and DEC, in consultation with
the Department of Buildings and General Services (BGS), to “examine and report to the General Assembly on the feasibility of shar-
ing the same laboratory, exploring relationships with the University of Vermont and the Vermont State Colleges system, or other
public or private entities, and determining what specialized services may be sold within the Northeast region to fulfill state and
regional laboratory needs ... [including] a cost-benefit analysis and a governance model.”

This study was designed to explore three options for replacing the VAAFM and DEC lab functions lost following Tropical Storm Ire-

ne:

e  Option 1is to OUTSOURCE essential laboratory testing to commercial laboratories and/or to public laboratories in other
states.

e  Option 2 is to replicate the model that existed in the Waterbury facility as closely as possible, whereby the Agency of
Agriculture and the Department of Environmental Conservation would be CO-LOCATED but maintain separate laboratory
operations in the same facility.

e  Option 3 is to consolidate VAAFM and DEC programs in a single COLLABORATIVE facility operated jointly by the two
agencies under a new governance model, in order to maximize efficiency and eliminate duplication.

Laboratory Missions

The Vermont Statewide Strategic Plan articulates the following strategic priorities that are supported by the mission of the VAAFM
and DEC laboratories :

e  “Promote programs, policies and legislation that support economic growth and competitive advantage for Vermont busi-
nesses and job creation in Vermont. Provide fair and consistent regulation of the marketplace.”

e  “Protect, sustain and enhance conservation of our natural resources for the benefit of this and future generations and to
enhance our quality of life.”

e  “Maintain and enhance the health and productivity of farm and forest land, and wildlife habitats, including ecosystem
services (flood resilience, water quality, clean air etc.)”

e  “Establish a statewide crop and feed safety program that manages all aspects of agricultural commodity safety, including

pathogens, pesticides and other potential contaminants.”

The VAAFM and DEC laboratories provide a wide range of services to the people of Vermont, consistent with these priorities and
the broad VAAFM and DEC missions to protect human and animal health, safeguard environmental resources, and foster com-
merce and economic development. Lab services protect the integrity of iconic Vermont institutions such as the dairy and maple
syrup industries, develop data that protect and support the long term vitality of important air, soil, and water resources, and ex-
tend into many other less visible areas of Vermont life.

While the daily services provided by the labs are critical to commercial activities and long term environmental protection, the labs’
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ability to quickly and effectively respond to urgent health threats and emerging threats to natural resources is essential. Not only

are major unanticipated situations a regular occurrence, but these situations by their nature cannot be planned for in advance.

The capacity of the labs to respond quickly and nimbly is essential to the protection of consumers, and to the continuing viability of

major Vermont industries such as dairy. Several ongoing or emergency situations addressed by the labs are highlighted below and

more are included in Appendix A.

1.

Protecting Human and Animal Health

® Bedbug / Pesticide Misuse: It was found that hundreds of residential units had potentially been treated with a bedbug pesti-

cide that had been banned for residential use. The Agriculture lab, the Department of Health Lab, and federal authorities

worked closely together to obtain and test more than 1000 samples, and provide prompt feedback to concerned citizens.

® Public Schools / Pesticide Misuse: It was found that a pesticide to control head lice had been sprayed on a school carpet.

The Agriculture lab was able to collect samples, analyze them, and send detailed results and risk analysis to parents within

one day.

e Contaminated Pet Food: It was found that imported pet food was contaminated with melamine nationwide. The Agricul-

ture lab was able to rapidly obtain and test pet food products locally, and then quickly advise state citizens of the specific

risks in their local areas.

e Mercury Contamination: As part of a major study of mercury in the northeast, the DEC Lab was instrumental in the develop-

ment of data describing sediment and fish tissue mercury concentrations from lakes in the Vermont-New Hampshire region,
and contributing water chemistry measurements. The DEC laboratory work substantiated the need for Vermont’s compre-

hensive mercury legislation, signed into law in 2005

Safeguarding Environmental Resources

e Water Resources: The LaRosa Analytical Services Grant is a partnership between some of Vermont’s volunteer (citizen) wa-

tershed groups, the DEC Monitoring, Assessment and Planning Program, and the DEC Laboratory. The project began in 2003
and has since fostered partnerships with 31 associations and assessed over 800 sites throughout Vermont. This program is
organized and coordinated so that volunteer sampling expands upon DEC staff sampling; effectively furthering a primary
mission of DEC to protect, maintain, enhance and restore the quality of Vermont's surface water resources. The DEC Labor-

atory provides the analysis at no cost to the volunteer groups.

e Ajr Pollutants: In 2004, EPA established a National Air Toxics Trends Station (NATTS) monitoring network to fulfill the need

for long-term air toxics monitoring data of consistent quality. The primary purpose of this 27-site national network of air

toxics monitoring stations is tracking trends in ambient levels of air toxic pollutants that are associated with a wide variety
of adverse health effects and regulated under the Clean Air Act. DEC’s monitoring site in Underhill, Vermont is one of the
NATTS sites and is considered a representative national “background” site. The DEC Laboratory provides air toxics analyti-

cal results such as volatile organic compounds, carbonyls, and metals to AQCD for this air monitoring.

® [ong-term Continuity and Consistency of Environmental Health Data: Data comparability and quality are critical for long-

term monitoring and decision-making. Vermont invests approximately $500,000 annually in the Lake Champlain Monitoring

program. Consistent use of DEC’s laboratory for sample analysis ensures that this investment is based on credible data.

Fostering Commerce and Economic Development

® Contaminated Produce / Commerce: After Tropical Storm Irene, the federal Food and Drug Administration recommended

that thousands of acres of animal feed be destroyed due to potential contamination. The Agriculture lab was able to test
the feed and promptly confirm that it was safe to use, saving the crops and sparing farmers from further financial harm.

® Maple / Food Safety: Testing over several years has led to numerous improvements in maple industry practices, addressing
food safety issues as well as contaminants affecting the flavor of the syrup.

® Dairy: The VAAFM diagnostic laboratory handles the product and animal health testing for Vermont’s dairy industry. At
$493,926,000 produced annually, the Vermont dairy industry is responsible for 73% of the total market value of agricultural
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4.

products produced in the state. The lab’s activities have enabled the number of on-farm processors to increase by more
than 35% in the last five years, from 63 in 2008 to 97 in 2013.

Positioning the Lab for Growth and New Areas of Service

In the coming years, emerging health trends and new federal programs will require implementation and support from the

VAAFM and DEC laboratories, including :

e More stringent federal food safety rules

e QOrganic certification for growers

e Labeling and certification of genetically engineered foods and seeds

® Plant virus screening as it increasingly impacts interstate and international commerce

® Increasing air toxics analysis

Options for Replacement of the VAAFM-DEC Laboratories

1.

Outsourcing: Of the three primary options (Outsourced, Co-located and Collaborative) only the Co-located and Collaborative
models appear to meet all of the needs identified by the State of Vermont. Specifically, the Outsourced model (Option 1) is
not more cost effective than the other two options, nor does it appropriately address all issues related to quality and response
time. Section 3 of this report outlines in detail the potential for higher annual operating costs associated with outsourcing.
Further, review of outsourcing efforts in other states reveals that core laboratory services can be outsourced with only mar-

ginal success.

Other concerns with the Outsourced model are that:

e |t does not appear to handle well the need for research and analysis with respect to new services or growth in services.

e For some tests, especially in the environmental field, few if any outside labs have the capability to detect the low levels of

contaminants that the tests require.

e |t does not appear to be an effective model for urgent and emergency situations, where immediate and/or large scale re-
sponse is needed. Unlike a state operated lab, it is not likely that an outside lab will be able to set all else aside in such a
situation. Many of the incidents outlined above and in Appendix A would not have been effectively addressed and resolved

under an outsourced lab model.

Internal Options: Option 2 (Co-located) and Option 3 (Collaborative) present two different models for a new state laboratory
facility that would continue to deliver the lab services that were provided at the Waterbury facility, and are being provided,

with some limitations, today. In considering these options, some key issues should be noted:

e Several studies in the years prior to Tropical Storm Irene reviewed the operation of the labs and made recommendations
for improvements, including consolidation. The most significant is the Association of Public Health Laboratories (APHL) re-
port of 2006, which is included as Appendix B to this report. The recommendations were generally not implemented at the
time, in part due to the limitations of the Waterbury facility, but remain valid.

e Current lab operations lack full time, dedicated position for safety, waste management, and quality control. The labs are
currently relying on their University of Vermont landlord for some of these services. Option 2 and Option 3 both address

this need.

e Option 3 can restore all lab functionality that existed prior to Tropical Storm Irene, accommodate some growth, and pro-
vide proper oversight for safety, waste management, and quality control, all without adding to the current number of full

time staff positions approved for the lab. Option 2 requires the addition of 3.5 full time staff positions to accomplish this.

e The size of the facility required to support Option 2 would be approximately 10 percent larger than the facility that would
be required for Option 3.
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e Either option could include all of the lab programs that existed in the Waterbury facility. To evaluate the impact of including

or excluding some programs from the facility, all programs were classified as either Tier 1, Tier 2, or Tier 3, as follows:

{0 The Tier 1 programs are the analytical labs that are essential to the new facility, and would be included in the new lab
governance model proposed for Option 3.

O The Tier 3 and some Tier 2 programs could be located elsewhere if necessary, in order to reduce the capital investment
in the new facility. The annual operating costs incurred would, however, be greater in many cases.

{0 The Weights and Measures program, which is classified as Tier 3, is the only program adequately housed at the present
time.

Please refer to the cost matrix on page 8 and to Section 4 of this report for additional information.

e While it is not the intent of this study to make a final, specific site recommendation, several preliminary locations have been
considered during the preparation of this study: a new site near Montpelier, a site on or near the University of Vermont
campus or the Vermont Technical College campus, and a site in Colchester adjacent to the new Department of Health lab.
The potential synergies to co-locate and/or collaborate with the Department of Health at the Colchester site are numerous,
but the site itself presents challenges.

o The state’s lease at the University of Vermont expires in August, 2015, with two one year options. In order to have a
new facility ready for occupancy by August, 2017 at the latest, a site needs to be selected and design work needs to begin

by late 2014. Please also refer to the schedule in Section 5.

The Co-located model (Option 2) does adequately address all of the above issues and would be a responsible solution for the State
of Vermont. It would be the easiest to implement of the three options because it would essentially be “business as usual” with a
new facility modeled after the one in Waterbury that was lost. However, programmatically it would suffer from the same function-
al weakness of redundant services between VAAFM and DEC. In addition, it could only marginally implement the recommenda-
tions of the 2006 APHL study for improved operations.

Recommended Option

The Collaborative model (Option 3) is the best choice overall for improved lab functionality, capacity for growth, efficient cost of
construction, and reduced operational cost. A significant benefit of such a solution would be the ability to implement proven pro-
duction workflow enhancements commonly referred to as “Lean Production Management”. The one significant challenge with
Option 3 is that a major change in governance will be required for it to be successful. However, representatives from VAAFM and
DEC have consistently expressed their willingness to treat this challenge as an opportunity for improved collaboration and delivery
of services. It is assumed that this willingness will continue and develop further as a program for construction of a new lab contin-
ues.

Thus, the significant benefits of a Collaborative Lab model (Option 3) are:

e  Reduced cost of construction by approximately $1.7 million, compared to the Co-located model. The anticipated cost for the
facility is $14.4 million before escalation and allowances for unforeseen conditions. Assuming construction starting in 2016,
the total budget inclusive of these allowances would be $18.1 million, as outlined in Section 5 of this report.

®  Reduced cost of facility operation, compared to the Co-located model.
e  Reduced staffing costs by approximately $250,000 per year, as compared to the Co-located model.

e  Reduced “fee for space” for facility charges by the Vermont Department of Buildings and General Services of roughly $30,000

per year as compared to the Co-located model.
e  Best use of space for current needs and future growth.

e  Best operational management of work flow and demand to manage growth and peak/emergency situations.




Recommendations to the Vermont General Assembly, VAAFM, DEC, and BGS

1. Build a new Collaborative Laboratory (Option 3) for VAAFM and DEC in which all lab functions are aligned based on scientific

discipline and method instead of by departmental customer. Include all proposed lab functions in the new facility.

e  Provide funding for and immediately begin a process to determine the preferred location and design for the new facility,
and to then select and obtain the rights to a specific site. The site for the new facility should be confirmed no later than
the end of 2014 (see schedule in Section 5, page 57). Funding should, at a minimum, provide for site selection, site ac-

quisition, design and planning costs.

®  As part of the site selection process, develop an order of priority among the key factors affecting the decision: proximity
to Montpelier, access to BSL-3 space, future collaboration with the Department of Health, and the potential of a higher

education partnership.

e  Design the new facility for flexibility and growth, so that the core analytical labs can grow into space occupied by the
other labs if necessary, and to facilitate changing priorities as state and regional partnerships evolve. Plan for anticipat-

ed growth in testing, including areas such as food safety, organic agriculture, GE seed testing, and air toxics analysis.

e  Please also refer to the table on page 8 for a brief overview of the proposed Collaborative Laboratory, and the implica-

tions of several alternative scenarios.

2. Develop a collaborative governance model for a consolidated and jointly operated laboratory that appropriately shares au-
thority, responsibility, cost and benefits between VAAFM and DEC. If not feasible due to legal constraints on the agencies,
then shift all lab personnel to either VAAFM or DEC and implement an appropriate governance model. Implementation of
this new model need not wait until the new laboratory facility is complete; in fact, it should be implemented at the earliest

reasonable opportunity.

e  With the introduction of the new governance model, implement coordinated plans for laboratory safety, laboratory
waste management, and laboratory quality assurance.

o Implement a LIMS (Laboratory Information Management System) throughout the lab (DEC is already using LIMS, but
VAAFM needs to bring LIMS online).

3. Both as the project develops and after the new facility is complete, continue to explore and upgrade partnerships with labs in

other states, and with institutions in Vermont, to develop areas of leadership and specialized expertise in each location.
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Problem Definition

Background and History / Problem Statement

Background and History

For more than 20 years prior to Tropical Storm Irene in 2011,
the Vermont Agency of Agriculture, Food & Markets (VAAFM)
and the Agency of Natural Resources -Department of Environ-
mental Conservation (DEC) operated laboratory facilities in a
shared facility in Waterbury. While these facilities were co-
located in the same building they were operated as separate
installations, maintaining separate shipping and receiving
areas, separate sample receiving areas and pathways, and
separate glassware cleaning and preparation areas. Structur-
ally, the building layout was not conducive to resource sharing

between the two laboratories.

In 1995, Vermont conducted an internal review of all of its
laboratories, looking for areas of cost savings and efficiencies.
Collaboration between the Agriculture and DEC laboratories
in at least some areas was one of the recommendations of

that review.

Again, in 2006 the Association of Public Health Laboratories
(APHL) was invited “to objectively assess and review the oper-
ations of the two laboratories to determine areas of collabo-
ration to improve customer service, to utilize technological
resources more effectively and efficiently and, as possible to

improve cost effectiveness in the two laboratories”.

The reviewers noted that “in the intervening years, the ad-
ministration of DEC and [VAAFM] have encouraged collabora-
tion between the two laboratories with little visible effect”.
Among the recommendations of the APHL review were a

number of significant opportunities for collaboration:

e  Employ the DEC LIMS information management system
for all analytical chemistry activities in both agencies’
labs.

e  Consolidate the sample receiving and accessioning func-

1990

1991
1992
1993
1994
1995
1996
1997

Agriculture and DEC Laboratory Timeline

Waterbury State Ofice Complex Lab Faciity [ ——

State Review of Lab Collaboration O
APHL Study / Report

Outsourcing Proposal for DEC Lab

Tropical Storm Irene

Temporary Lab Facilities

Design and Construct New Lab Facility

Occupancy of New Facility

1998

tions into a single area for all analytical chemistry activi-
ties in the two laboratories.

e  Designate one professional level staff person to be the
quality assurance officer (QAO) for all analytical chemis-
try testing in both laboratories.

e  Consolidate metals analysis in the two laboratories.

e  Consolidate all “wet chemistry” testing conducted in the
two laboratories.

e  Consolidate all organic analytical services in the two la-

boratories.

These recommendations were considered for implementation
at the time, but the physical limitations of the Waterbury site
and the cost of renovation to implement inhibited their imme-
diate adoption.

In 2009 a proposal was made to the Vermont General Assem-
bly to close the DEC lab and to outsource all laboratory
testing. At that time, it was determined that outsourcing
would not create economic savings and could significantly

increase risks to the State of Vermont.

Finally, as previously mentioned, in 2011 Tropical Storm Irene
caused significant flood damage in Vermont resulting in sig-
nificant damage to the facility in Waterbury that housed the
two laboratories. The State of Vermont, utilizing FEMA disas-
ter relief funds at least in part, has an opportunity now to
replace these two laboratories and is seeking to make deci-
sions on the new facility’s design, operation and governance
that best serve the needs of the citizens of the State.

Since early 2012, the labs have been operating in temporary
space, most significantly the Hills Building at the University of
Vermont. The lease there expires in August, 2015, but is ex-
tendable to August, 2017. A permanent replacement facility
has not yet been identified,.
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Problem Statement

The State of Vermont wishes to make a decision based on cost
effectiveness and risk mitigation as to whether to build a new
laboratory facility for VAAFM and DEC, or to instead out-
source all, or a significant portion of the work done by these

laboratories to commercial laboratory firms.

The decision needs to consider not only initial cost, but how
best to provide the high quality of services that the citizens of
Vermont require as well as to allow for laboratory services
growth in the foreseeable future. It is desired that this be
accomplished with the use of a “Lean Production Manage-
ment” approach that emphasizes efficiency and productivity

while simultaneously improving quality.

Further, if the decision is to build new laboratory facilities, the
State wishes to thoroughly consider the opportunity for col-
laboration in the operation of those facilities in order to max-
imize the opportunity at minimal cost. Again, the value gen-
erated for the benefit of the citizens of Vermont is para-

mount.

Thus, there are really three primary options that need to be

analyzed:

1. Outsourcing all or most of the laboratory services previ-
ously performed by these two laboratories to commer-

cial laboratories.

2. Building a new “co-located” laboratory facility very simi-
lar to the previous facility at Waterbury but with shared
common services (shipping/receiving, sample receiving,

glassware washing, office areas, meeting rooms, etc.)

3. Building a new “collaborative” laboratory facility that
incorporates all opportunities for combined services
envisioned by the 2006 APHL review as well as additional
opportunities (microbiology, improved work flow, stand-

ardized equipment leasing, improved BSL capability, etc.)

Over each of these three primary options there is layered

another set of secondary considerations:

1. Should some services not be included in the new facility
for cost effectiveness? Since “wet” lab space is more
expensive than “dry” lab space, does it make more sense
to utilize another location for those services so as to
optimize the potential for growth of wet lab facilities in
the future? More detailed options for siting specific lab

programs in alternative spaces are outlined in the Sec-
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tion 4 of this report.

2.  How would location impact usability of the facility and
cost of construction? (i.e. if facility is built within a 10
mile radius of Montpelier, would that mean that BSL-3
capability will need to be planned for now or in the fu-
ture, as compared to a decision to build adjacent to the
new Department of Health lab? How will the location
near Montpelier positively impact coordination with

State departments?)

3.  Whatis the impact of growth of services over the fore-
seeable future to the cost of operation of each primary

option?

Again, above these are considerations for future opportunities

that must be considered as well:

1. What additional types of laboratory testing may be desir-
able for the State of Vermont to have available in the
future? What capabilities or space allocations should be
designed for in this respect?

2. What would the impact be of a regional model, where
the State of Vermont offered some services as specialties
to other states, etc. within the region in exchange for
receiving other specialty services from its partners, or
economic compensation? Are there any similar opportu-
nities not currently offered in the private sector that the

State could benefit from?

Defining Issues

Cost of Acquisition is always a key concern with any such
decision. Yet in this case it is probably not the deciding factor.
Based on the preliminary space plans for a new facility, a tra-
ditional focus on the cost of acquisition will most likely not
prove decisive. The difference between the cost of construc-
tion of a new “co-located” laboratory (Option 2) and a new
“collaborative” laboratory (Option 3) will almost certainly only
be an incremental percentage (i.e. 10%). If the available
budget cannot be increased to accommodate the additional
acquisition cost for a co-located laboratory, however, addi-
tional parts of the lab may need to be excluded from the new

facility in order to fit the project into the budget.

Further, since funding for a portion of the cost of construction
of a new laboratory will probably be from funds associated
with the replacement of the Waterbury complex (i.e. FEMA,

Insurance, etc.), most of the potential life-cycle cost benefit to




Problem Definition

Defining Issues

the State for “outsourcing” (Option 1) these services as com-
pared to building a new laboratory is eliminated. In point of
fact, the findings in 2009 of increased cost for outsourcing
would quickly wipe out any perceived short-term benefits
related to acquisition. Also, out-sourcing will most likely be
considered inappropriate for the State, based not only on
potential cost increases, but increased risk that the core mis-
sions of VAAFM and DEC to protect human and animal health,
safeguard environmental resources, and foster commerce and

economic development will be compromised.

Cost of Operation is another significant factor. If an effective
governance model can be developed for a new
“collaborative” lab (Option 3), it probably can offer significant
cost advantages in operation compared to Options 1 or 2.
Further, based on an analysis of the data from 2009 on an
increased cost to outsource lab services, either Option 2 or
Option 3 would seem to be beneficial choices for the State.

Providing for Best Use of Resources is the government’s obli-
gation to the citizens of Vermont. Here, the ideal solution
would be one that can demonstrate that it provides a highly
efficient use of resources and optimizes productivity while
maximizing the quality of services to Vermont. In other
words, the decision that results from this study must reinforce
the perception of the State’s citizens that their resources are

being used wisely, now and in the future.

Emergency Response capability is an important criteria for
both VAAFM and DEC. Frequently in the past situations have
arisen (disease outbreak, pollution incidents, pesticide con-
tamination, etc.) that have required an immediate priority
response. Several examples are detailed in Appendix B of this
document. The decision that results from this study must
adequately address the need of both VAAFM and DEC to pro-
vide additional emergency and priority services when re-

quired.

Location has been stated as preferably within a 10 mile radius
of Montpelier. This appears reasonable considering the large
amount of interaction with various State agencies/

departments; particularly with respect to interaction with the

DEC. However, it does create some potential cost impacts.

Currently, the only required bio-containment safety level
(BSL) for lab services is for some areas of Microbiology lab
services to be housed in BSL-2 lab spaces. This is not burden-

some with respect to cost of construction or operation.

However, when looking towards growth in lab services in the
foreseeable future, it is reasonable to assume that a higher
level of biocontainment may be required at some point. This

would most probably be best described as a BSL-3 lab area.

If the new lab is to be built within a 10 mile radius of Montpel-
ier, this issue means that quite possibly space needs to be
allocated for the future installation of a BSL-3 lab area, though

not installed at this time.

As an alternative, if the new lab facility was constructed near
the new Department of Health (DoH) and University of Ver-
mont (UVM) lab in Colchester, the BSL-3 facilities there could
potentially be utilized when BSL-3 containment is needed.
However, as an offset to this cost is the potential cost increase
associated with site acquisition and construction cost in Col-
chester, as well as the issue of functional communication with
State agencies and departments located in the Montpelier

area.

At a minimum, some agreement as to the use of BSL-3 facili-
ties at DoH needs to be discussed. Such an agreement could
preclude BSL-3 facilities needing to be included in the design
of the new lab.

Regional Model — a consideration for future growth, probably
will not weigh heavily in favor of any particular model as re-
gards construction of facilities. Both Options 2 and 3 would
be able to benefit from future opportunities for trading of
expertise with other regional partners. It would have little if
any bearing on Option 1, Outsourcing. Growth allowances
that reasonably should be built in to either Option 2 or 3
would accommodate a regional model. Further, regional
solutions would not significantly reduce the size of the lab to
be constructed due to other factors already mentioned.
While negotiations regarding regional solutions need to move
forward, the timing of such discussions will of necessity be
after the decision needs to be made as to facility budgeting
and planning. Any benefits of those discussions will most
likely impact the useful life of the facility from a growth of

services perspective in future years.

Governance will most likely be the defining factor between a
new “Co-located” laboratory (Option 2) and a new

“Collaborative” laboratory (Option 3).

A new “Co-located” facility would be relatively easy for
VAAFM and DEC to manage once it is occupied. With very

few changes, it would be “business as usual” for what they
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have been doing since the mid-1990’s. Minor changes as
regards shipping/receiving, sample receiving and glassware
cleaning would be needed but those ancillary services would
be easily manageable. Co-located office areas, hoteling sta-
tions and meeting rooms again pose little in the way of feasi-

bility issues.

However, a new “Collaborative” facility would require signifi-
cant restructuring of lab governance. Yet at the same time, if
the governance can be resolved, it is by far the best solution
and presents the greatest opportunities for cost-effectiveness
and growth in the future. However, a further concern is that
these issues must be addressed prior to making the commit-
ment to build the facility. If there is not the commitment
from all parties to work collaboratively in the new facility it
will most likely be considered inadequate for operation utiliz-

ing the old co-located model for operations.
Some specific governance issues:

1. Funding —VAAFM’s lab receives a significant amount of
its funding from General Funds, Special and Federal
Funds; while DEC’s lab is funded by a per capita assess-
ment of each division within the department and some
General Funds. These differences need to be reconciled
in some manner in order to establish a future funding
mechanism for a collaborative lab going forward. This
issue should be relatively simple to resolve, however.
One very effective approach that has been used by other
state and municipal jurisdictions would be for it to utilize
a “Cost Allocation for Services” model. In point of fact
the DEC has developed and used such a model in previ-
ous years. Essentially the lab would be operated as a
business and a cost schedule would be developed for all
labor hours and standard test procedures. A billable rate
would be assigned to all staff categories based on wages,
benefits, facility cost, management overhead, materials,
etc. If staff time was requested by a client agency this
billable rate would be used to provide a bill to that agen-
cy or department for the service requested. Similarly, a
rate schedule could be developed for all standard tests
performed by the lab that would include all costs and
overhead associated with performing that test. Thus,
each agency or department would be billed appropriate-
ly based on their utilization of lab services. At the end of
the budget year cycle a reconciliation process could also

be implemented that would adjust for overcharges or
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undercharges to the respective clients based on the actu-
al cost to operate the lab. The actual usage data based
on hours and tests would allow a fair and rational distri-
bution of any net or loss. Further, a process could be
implemented through the rate schedule to build reserves

for future capital expenditures that the lab might need.

Workforce administration — If a collaborative lab is to
function, it really needs to have all employees budgeted
in a manner that they can be tasked on the work based
on priority of the work and availability of staff, not based
on which department an employee works for. Probably
this means a model where all employees are seen as
being part of one organization and pay group. This could
be arranged by having all employees assigned to one or
the other agency, or setting up a joint lab management
organization with common job descriptions. A joint lab
management organization would have to be very lean if
it were to prove cost effective as an administrative mod-
el. Also it might require additional authority from the
Legislature to function as compared to a simple transfer
of staff from one agency to the other, and the set-up of a
lab administration model within that agency that consid-

ers the needs of all client agencies and departments.

Lab Administration - Lab management, quality assurance
and general facility services will need to be organized as
one entity. Again, this needs to be worked out in ad-
vance. Also it goes hand in hand with the funding model.
Some type of organization with a Lab Director who re-
ports to a joint commission composed of client depart-
ments from both agencies may well be a workable solu-
tion. This can be envisioned as very much akin to stand-
ard procedures by many government entities related to
vendor management. Essentially the lab is considered to
be a separate cost/revenue center that manages the
relationship with the clients and the quality of services
delivered.

Office of the State Chemist as opposed to a collaborative
lab operated within VAAFM or ANR. Primarily for politi-
cal reasons it appears that re-structuring all State of Ver-
mont lab services in a new state agency such as an Office
of the State Chemist is not feasible at this time, even
though it may offer long-term benefit. Such an effort
would probably take significant energy away from the

workable solution of a collaboration between VAAFM
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Laboratory Business Model

Summary

Summary

The cost model developed below considers three Primary
Options (Outsourced, Co-located and Collaborative). Follow-
ing a detailed analysis of the process, a careful analysis of the

costs, liabilities and benefits of Outsourcing is considered first.

Parallel to that, the model develops budget estimates for the
existing programs at VAAFM and DEC that consider also the
impact of service disruptions as a result of Tropical Storm
Irene in 2011. One result of that storm has been that the
availability of lab services has been severely stretched due to

lack of quality facilities.

Following this parallel process, the opportunities, risks and
benefits of the other two primary options (Co-located and

Collaborative) are analyzed in detail.

Relevant adjustments for secondary considerations, consider-
ation of future opportunities, and a risk/sensitivity review

follow.

The business model concludes with a review of issues related

to creation of a governance model for the Collaborative Lab.
In brief, the conclusions are:

e  Of the three Primary Options (Outsourced, Co-located
and Collaborative) only the latter two appear to meet all
of the needs identified by the State of Vermont.

e  Specifically, the Outsourced model does not appear to be
more cost effective than the other two options, nor does
it appropriately address all issues related to quality and

response time.

e  Further, the Outsourced model does not appear to han-
dle well the need for research and analysis with respect
to new services or growth in services. This appears also

to be an issue in emergency response when needed.

o  The Co-located model (Option 2) does adequately ad-
dress all of the above issues and would be a responsible
solution for the State of Vermont. It would be the easi-
est to implement of the three options because it would
essentially mean “business as usual”, in a new facility
modeled after the one in Waterbury that was damaged
during Tropical Storm Irene and subsequently demol-
ished. However, programmatically it would suffer from

the same functional weakness of redundant services

between VAAFM and DEC. In addition it would only mar-
ginally implement the recommendations of the 2006

study by APHL for improved operations.

e  The Collaborative model is the best choice overall for
improved functionality, growth, efficient cost of con-
struction, and reduced operational cost. A significant
benefit of such a solution is the ability to implement
proven production workflow enhancements commonly

referred to as “Lean Production Management”.

In conclusion, the Collaborative Lab model (Option 3) is the
preferred solution. Its benefits are:

1. Reduced cost of construction by approximately
$1,700,000.

2. Reduced cost of operation, including:

e  Reduced staffing costs by approximately $250,000
per year as compared to Co-located model.

®  Reduced “fee for space” for facility charges by BGS
of about $30,000 per year.

3. Best use of space for current needs and future growth.

4. Best operational management of work flow and demand

to manage growth and peak/emergency situations.

5. Opportunity to implement “Lean Production Manage-

ment” techniques.

6. Opportunity to implement all recommendations of the
2006 APHL study.

7. Alignment with strategic initiatives of the State of Ver-

mont for the delivery of services.

8. Enhanced perception of “best use of resources” on the
part of VAAFM and DEC from the viewpoint of the citi-

zens of Vermont.

9. Nosignificant increase in operational budgets to VAAFM
and DEC as the new facility goes into operation.

Cost Model for Three Primary Options

As a first step in developing a cost model for VAAFM-DEC lab
functions it is necessary to determine what the combined
operating costs for laboratory services should be if growth in
services had continued along a normal path, and had not been

interrupted by Tropical Storm Irene. Comparing this estimate
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to the actual budgets then allows an estimate to be made of
un-met service needs within the State of Vermont as a result
of the loss of facilities. Further, this estimate also allows us to

project a reasonable path for growth of services in the future.

Parallel to this process is the need to develop an estimate of
what these services would reasonably cost if outsourced to
commercial laboratories. While the recent studies performed
by the State during 2009 did not find a service provider with
the full range of capabilities at the ANR DEC Lab, sufficient
cost information appears to have been received to make an
estimate of what those costs would be if services were availa-
ble for all tests. Please note also, that risks associated with
quality assurance, data management and emergency services

would enter into the decision to outsource as well as cost.

Related to both of these steps is consideration of the design
and construction costs for a new lab facility. While the cost of
acquisition will be important to the State overall, they appear
to not be directly relevant to the Cost Model for VAAFM and
ANR. This is due to the State’s use of a “Fee For Space” (FFS)
model for facility cost allocation. This FFS model is essentially
a full lease of space to the Agencies by the State’s Building &
General Services Department. This approach essentially al-
lows the State to depreciate a facility’s design and construc-
tion cost over a 50 year period, while paying off the bond cost
in a 20 year period. The aggregated cost of this approach, as
well as facilities maintenance and utilities cost is then convert-
ed into a cost/square foot “lease” rate that is then included in
agency and departmental budgets. Both VAAFM and ANR
have such FFS rates already included in their operating budg-
ets. Thus the decision for a new lab facility is based primarily
on program needs and efficiencies, not on the cost of acquisi-

tion.

From the results of the two above processes it then becomes
possible to develop an initial operational cost model of the
three primary options discussed earlier:

e  Qutsourcing all or most of the laboratory services previ-
ously performed by these two laboratories to commer-

cial laboratories.

e  Building a new “Co-located” laboratory facility very simi-
lar to the previous facility but with shared common ser-
vices (shipping/receiving, sample receiving, glassware

washing, office areas, meeting rooms, etc.)
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e  Building a new “Collaborative” laboratory facility that
incorporates all opportunities for combined services
envisioned by the 2006 APHL review as well as additional
opportunities (microbiology, improved work flow, stand-

ardized equipment leasing, BSL-3 capability, etc.)

With respect to un-met service needs, some clarification is
needed. This is an estimate of the difference in services that
would reasonably have been provided in the intervening years
by the laboratory if Tropical Storm Irene had not occurred. It
is not an estimate of the potential growth in services from
new or innovative efforts. It is simply an estimate of un-met

demand for the types of services provided prior to the storm.

The impact of these un-met service needs is different on each

of the three primary options:

e Inthe Outsourced Model the cost for these needs is in-
cluded in the total cost estimate, since costs are based
on Pre-lrene estimates of the numbers of lab tests.

® Inthe Co-located Model, the impact of these needs
would be in addition to the current actual expense esti-
mates, since additional staff would be required to meet

this requirement.

® Inthe Collaborative Model, the impact of these needs
would be absorbed within the greater efficiency of oper-
ations due to a lean business process. No, or minimal,
additional expense is anticipated. Adequate staff and

equipment is already included in the estimate.
Outsourced Model

With respect to the DEC Lab, productivity reports were pro-
vided for Fiscal Years 2009, 2010, 2011, 2012 and 2013. Data
from FY 2010 and 2011 was considered most relevant in con-
sidering the “normal path” of budget growth due to increased
services. 2009 appears to have been an exceptional year,
either due to one or more major studies that were going on in
the region at that time, or based on budget reductions in fol-
lowing years. Utilizing the data from 2010-2011, it appeared
reasonable to estimate what lab costs were for at least the
primary lab testing services that were handled at the Water-

bury facility.

Thus, careful consideration was given to the revenue from
testing during those two years. Further, utilizing the data
from the reports for FY 2011, 2012 and 2013 allowed an ap-
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Cost Model for Three Primary Options

proximate model to be developed not only of budgets for the
DEC Lab in these years but also for “un-met service needs”

during these periods.

As previously mentioned, parallel to this is the process of
developing a cost estimate for what these same services
would cost if outsourced to a private commercial laboratory.
Again, two documents provided allowed for a relatively accu-

rate determination of what the actual costs for tests might be.

In 2008 and 2009, as a response to the RFP, several firms pro-
vided cost information on commercial lab testing. Some firms
provided multiple pricing scenarios as well. No firm was ap-
parently able to provide 100% of the testing needs of DEC at
that time. In reviewing these results, a careful analysis was
performed considering all matching results. Then an average
price was determined, as well as a high limit price and a low
limit price. For the purpose of this analysis in the operating
cost model, the average commercial laboratory price was
considered most relevant, instead of the lowest price. This is
due to several conditions:

e  Over time, unless a client is willing to continuously re-bid
contracts and change vendors as required, it is usually
not feasible to continuously achieve the lowest price
available for any particular service. Hence, when consid-
ering cost and price for multi-year periods, average price
is a better indicator of achievable results.

e  When any service is contracted for, it is always necessary
to consider how best to balance the need for cost sav-
ings, with quality and time constraints. The State Labs
have consistently acknowledged the need for quality as
well as timeliness. Thus it is reasonable to assume that
some compromise on price for the services will be inevi-
table.

e Inaddition, since no one vendor can provide all testing
needs, it seems realistic that some testing will have to be
sourced at a higher cost than the pricing available

through quantity discounts and bulk pricing.

Based on this approach it was found that in 2008, the DEC
Lab’s pricing model for lab tests was actually 10% lower than
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DEC Price vs

Average Average Vendor Average |DEC Price vs
2008 # of 2008 DEC | DEC Price Vendor Vendor Price Vendor |Low Vendor

Description Samples | Price/Test Quote Price Quote Variance Price Price
Air Toxics Metals 100 | § 176 | & 17,600 22%| & 21,500 21%| & 215.00 3%
Alkalinity 576 | 8 0% 11,520 31%|$ 7,920 2%($  13.75 63%
Alkalinity - Gran 164 | § 32 |% 5248 38%| § 3,280 0%l s 20,00 38%
BOD - Total Uninhibited-5 day 3|8 62 (¢ 186 63%| $ 70 g% s 23.25 71%
Chemical Oxygen Demand 133 | 5 145 1,862 -39%| 5 2,584 54%)| § 19.43 0%
Chloride Colorimetric - Water 1,543 | 5 10 |S 15430 -3%| 5 15,871 46%| § 10.29 25%
Chlorophyll-a - Fluorometric 1,858 | 5 245 44,592 -67%| 5 74,320 88%|5  40.00 17%
Coliform, E. cali, Colilert - MPN 1,592 | & 16| & 25472 49%| & 37,867 29%| s 23.79 25%
Coliform, E. coli, Colilert - Presence/Absence 305 16 | 5 48 -25%| 5 60 10%| 5 20.00 -13%
Coliform, Total, Colilert - MPN 228 16| 8 352 13%| § 396 0% $  18.00 -13%
Coliform, Total, Colilert - presence/absence 38 16| 8 43 -13%)| 8 54 0%%  18.00 -13%
Color, Diss. - Spect. 124 | 8 108 1,240 0% $ 1,240 0%l s 10.00 0%
Conductivity 393 | ¢ 0% 3,930 18%| $ 3,218 a7%| ¢ 8.19 55%
Dissolved Oxygen 509 | 8 12 |5 6,108 2% % 5,981 28%| s 11.75 17%
Gasoline Oxygenates and Aromatics a3 | 5 505 2,400 -50%| 5 3,600 0% & 75.00 -50%
IC Anions a9 | 8 8|8 12,572 7% 8 13,442 20%|§  29.94 63%
Ignitability - Flash Point 85 4|5 272 -25%| 5 340 6%| 42.50 -18%
Mercury - Solid 234 | 8 96 | § 22,464 58%| § 9,343 100%| $  39.93 90%
Mercury - Water 63 |8 4% 1,512 A7%| 8 1,768 5% $  28.06 58%
Mercury-Dissolved 715 2408 168 -57%)| 8 264 19%| & 37.67 -25%
Metals, Target Analyte List a1 | 8 176 | $ 77,616 3% 8 75,323 84%| $  170.80 77%
Metals, Target Analyte List-Dissolved 166 | 5 176 | § 29,216 2%| 5 28,685 82%| S5 172.80 77%
Method 8015 - Solid 3ls 110 | S 330 32%| § 225 0%| S 75.00 32%
Method 8015 - Water 16| 8 65 % 1,040 A5%| 8 1,200 0%l s 75.00 -15%
WMethod 8015-Gasoline Range Organics 105 80 |5 200 21%| 5 633 18%| 5 63.33 44%
Method 8021 - Water 406 | 8 80 | & 32,480 11%| & 28,826 13%§  7L00 19%
Method 8082 - Water 1(8 300 | § 300 49%| 153 7% § 153.33 58%
Method 8260 - Solid 1(8 200 | § 200 41%| 8 119 55%| §  119.00 65%
Method 8260 - Water 1023 | ¢ 140 | § 14,420 %8 14,163 5% § 13750 14%
Nitrate + Nitrite - Water 1,021 | § 205 20,420 -10%| & 22,462 36%| $ 22,00 25%
Nitrogen, Ammonia 815 2008 1,620 8% 5 1,485 6% 5 18.33 25%
Nitrogen, Filtered - Persulfate 6|5 2005 120 -10%| 5 132 0% & 22,00 -10%
Nitrogen, Total - Persulfate 3,665 | 5 2005 73,300 -42%( 5 104,086 76%| 5 28.40 13%
Nitrogen, Total Kjeldahl 78 |8 328 2,49 4% 8 2,145 7§ 2750 30%
pH 218 | & 6% 1,308 22%| § 1,504 37%| § 7.31 25%
Phosphorus - Digested 5,636 | § 16| $ 90,176 4% 94,202 50%| 1671 38%
Phosphorus - Filtered/Digested 1,394 | § 16 |5 22,304 -28%| 8 28,477 96%| §  20.43 38%
silica (Si02) - Filtered 264 | ¢ 0% 2,640 -30%| $ 3,432 54%| ¢ 13.00 0%
Solids, Percent 420 | § 1018 4,200 -39%| § 5,830 79%| § 13.93 0%
Solids, Total Suspended 1,092 | § 205 21,840 29%| § 15,470 76%| 5 14.17 50%
solids, Total Volatile 324 | 8 0% 6,480 %8 6,565 8%l s 2026 25%
Strontium - Water 318 168 496 25%| § 620 50%| $  20.00 38%
Target Analyte List Metals 118 176 | $ 1,936 6% 2,057 2% ¢ 187.00 5%
TO11- Aldehydes in Air 352 | & 100 | § 35,200 40%| $ 49,280 0%|$  140.00 -40%
TO15-5IM 967 | § 400 | § 386,800 0%| $ 386,800 0%|$  400.00 0%
Turbidity 2,186 | § 10]% 21,860 -16%| $ 25,295 3% s 1157 20%
Uranium in Water 3|8 16|85 496 -213%| S 1,530 0%| S 30,00 -213%

Grand Total 26,756 ) 62.66 | $1,023,118 -10% 41,103,946 371% 5 59.04 17.47%

Comparison to 2008 DEC Budget $920,970 -20% -2.40%
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the average commercially available price for similar services.

In fact, when a comparison was made with the overall budget

Cost
Sample handling $6,400
Shipping costs $9,600
Increased oversight/Data review $6,400
Data upload $3,200
Contract management $9600
Split samples analysis $36,000
Proficiency samples $3,600
Total Additional costs $74,800

for that year for the DEC Lab, its total cost for these tests was
actually 20% lower than the average commercial price. (In
2008 it appeared that a revision to the pricing model used by

DEC could have done a better job of indicating the actual

productivity of the lab then it was actually showing. In point
of fact this appears to have been adjusted in future years,
perhaps even more than was realistic). Two tables on this

page and the following page highlight these results.

From the DEC Lab analysis in 2008 and 2009 it can be seen
that testing overall at a commercial laboratory would appear
to cost more than comparable testing performed by the DEC

Laboratory.

However, there are additional costs as well, if an outside lab
were to perform all of these tests. In a memo reviewing the
RFP responses from the commercial laboratory firms entitled,
“Comments on the Proposals submitted to replace VTDEC
Laboratory services Water Quality Division perspective - May
28, 2009”, a member of DEC’s Watershed Management Divi-

$1,400,000

$1,200,000

$600,000

$400,000

$1,000,000 = I Un-Met DEC Lab Needs for State
of Vermont
$800,000 /\’/_ Cost for Similar Services if
Qutsourced

- I I I l

FY2010 FY2011 FY2012 FY2013 FY 2014 FY 2015

~——DEC Budget (& Projected)

= DEC Actual Expenditures

DEC Lab FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015

Budget Estimate (Mo Storm Irene) $986.744 $1.078,385 $1.241,041 $1.184.416 §1.170,213 $1.197.11M1
Lab Test Estimate (Mo Storm Irene) $ 577,480 % 593,984 § 610,960 $ 628,421 § 646,380 § 664,853
Lab Test Actuals $ 577480 % 593984 5 284664 344270 5 361484 § 379,558
Un-Met DEC Lab Needs for State of Vermont 3 - 5 - 3 326,296 3§ 2684161 5 284897 § 285,296
DEC Budget (& Projected) $986,744 $1,078,385 5914, 745 $900,265 $865,316 5911875
DEC Actual Expenditures $708.114 $911.,826 5794416 $702,994 §724,084 §745.,806
Lab Tests Only 3 623102 % 640,910 5 659,226 5 678,067 % 637,445 § 717,378
Additional Field Handling/Mailing Etc. 5 74800 % 77,044 5 79,355 % 81,736 % 84,188 % 86,714
Lab Services Management/QA/Analysis (3 FTEs) 5 156,000 % 160,680 3 165 500 5 170,465 § 175679 5 180,847
LIMS Mgmt & IT Support (5 FTE) 3 26,000 5 26,780 % 27583 § 25411 5 29,263 5 30,141
Benefits, Taxes, Overhead, etc (40%) ] 72,800 5 74,984 5 77,234 % 79.551 § 81,937 § 84,395
Facility Services (1200 SF) 3 24,000 5 24720 5 25462 % 26225 % 21012 5 27,823
FFE /Year including general IT 5 16,000 § 16,480 § 16,974 § 17,484 % 18,008 § 18,548
Cost for Similar Senvices if Outsourced $ 992702 § 1,021,598 F 1051335 § 1081939 § 1113433 § 1,145846

DEC Lab Budget, Expenditures, Projection
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FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015

State of Vermont

Cost for Similar Services if
Outsourced

- AG Budget (& Projected)

= AG Actual Expenditures

VAAFM Lab FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015

Budget Estimate (No Storm Irene) 5 940,882 5 1028263 § 1.059111 5 1.090.885 § 1.123611 § 1,157,319
Budget Actuals 5 645540 5 736,724 % 754276 &  TIT44T § 800,770 % 824,793
Un-Met AG Lab Needs for State of Vermont 3 - 5 - b 186,882 § 232462 § 279443 % 287827
AG Budget (& Projected) 5 940,882 5 1,028.263 5 872,229 § 858422 § 844,168 5 869.493
AG Actual Expenditures $ 645,540 % 736,724 % 754276 §  TIT.44T7 § 800,770 % 824,793
Lab Tests Only 5 594 141 § 611,121 % 628,587 $ 646,551 § 665,029 5 684,035
Additional Field Handling/Mailing Etc. 5 74800 % 77.044 5 79,355 % 81736 § 84188 § 86,714
Lab Senvices Management/QA/Analysis (2 FTEs) 5 104,000 § 107,120 % 110,334 5 113644 5 117,053 § 120,565
LIMS Mgmt & IT Support (5 FTE) 5 26,000 % 26,780 % 27583 % 28411 % 29263 5 30141
Benefits, Taxes, Overhead, etc (40%) $ 52,000 % 53,560 % 55,167 % 56,822 § 58,526 % 60,282
Facility Services (900 SF) 5 18,000 % 18,540 % 19,096 % 19,669 % 20,269 % 20,867
FFE MYear including general IT 3 12,000 % 12,360 5 12,731 5 13113 5 13,606 5 13,911
Cost for Similar Senvices if Outsourced 5 880941 % 906,525 % 932853 5 959945 5 987,825 3 1,016,515

VAAFM Lab Budget, Expenditures, Projection

sion details some of the additional costs. A table from that
document is included below:

Further, additional costs would need to be reasonably includ-

ed as well:

1. Lab Services Management/QA/Analysis (3 FTEs) — The
need for management of lab services will not entirely go
away if lab testing is outsourced. In addition, quality
assurance will become even more critical than it is cur-
rently. Also, analysis of lab results will still be needed at
a local level even if testing is outsourced. In addition,
overall management of the services, fulfillment, test
scheduling for quick turn-around and any number of
other items will still need to be managed. It is estimated
this will take approximately 3 FTEs to accomplish.

2. LIMS management and IT support will probably still re-
quire 0.5 FTE in an outsourced environment.

3. Benefits, taxes and overhead for these employees and
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services must be considered as well.
4.  Facility Space for this business unit will require approxi-
mately 1200 SF, along with utilities and other services
5. General Furniture, Fixtures and Equipment (FF&E) to
include workstations and general IT support will be re-

quired as well.

When all of these items are considered, a more complete
comprehension of the total cost of outsourcing lab tests
emerges. The table on the previous page summarizes

these costs and compares them to what services would be for
similar periods if performed by the DEC Lab. FY 2010 through
2015 are shown based on a combination of actual data and

estimates.

Utilizing a similar process, and the comparison between the
VAAFM Lab budget and the DEC Lab budget to estimate data
for escalation, a comparable table and chart can be produced
for the VAAFM Lab. Table and chart are above.
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mm Un-Met DEC-AG Lab Needs for

$500,000

$2,500,000
$2,000,000 /\

—
$1,000,000

FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015

State of Vermont

Cost for Similar Services if
Qutsourced

= Budget (& Projected)

— Actual Expenditures

DEC - VAAFM Lab FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015

Budget Estimate (No Storm Irene) 51,927,626 52,106,648 52,300,152 §2,275,300 §2,293.824 52,354,491
Budget (& Projected) § 1,927.626 2106648 § 1786974 § 1758687 51729484 5 1781368
Actual Expenditures $ 1,353.655 1,648,550 § 1,548,692 § 1480441 51524854 § 1,570,600

Un-Met DEC-WAAFM Lab Meeds for State of Vermont  § -

- b 513178 % 516613 § 564340 § 573,122

Lab Tests Only 1.217.243

1,252,031 1,287,813 1324618 § 1.362.475 1.401.413

Additional Field Handling/Mailing Etc. 149,600

154,088 158,711 163,472 168,376 173,427

Lab Services Management/QA/Analysis (5 FTEs) 260,000

267,800 275,834 264,109 292,632 301.411

LIMS Mgmt & IT Support (1 FTE) 52,000

53,560 55,167 56,822 58.526 60,282

Facility Services (2100 SF) 42,000

43,260 44 558 45,895 47,271 48,690

FFE /Year including general IT 28.000

28,840 29,705 30,596 31.514 32,460

3
3
3
;)
Benefits, Taxes, Overhead, etc (40%) 5 124,800
3
;)
3

Cost for Similar Services if Outsourced 1,873,643

] ] 5
3 3 5 5
) ) ) )
5 5 5 5
128,544 § 132400 § 136,372 5 140463 § 144 677
) ) ) )
5 5 5 5
) ) B B

1,928.123 1,984 188 2,041,884 % 2,101,259 2,162,361

DEC - VAAFM Lab Budget, Expenditures, Projection

As previously mentioned, the “un-met lab needs” in this series
of tables and charts vary in their impact on each one of the
three primary options. (They are included in the Outsourced
Model and for a Collaborative Model, but would be additive

to the costs shown for the Co-located Model).

As a third step, the budgets for these two labs can now be
combined to produce an estimate of what the overall budget
would look like for a new Co-located lab (Option 2). While
this budget is at this point only a very rough order of magni-
tude, it does provide a starting point for developing an oper-
ating cost model of what the costs and benefits would be of a
new laboratory facility to replace the one lost at Waterbury.
In addition, as discussed elsewhere, the potential for a
“Collaborative Lab” (Option 3) could easily reduce these oper-
ating costs for the same level of services by another 10% or

more.

Further, the significant cost difference between the perfor-
mance of these services in house by VAAFM and DEC versus
the outsourced model provides an excellent opportunity to
fund such a laboratory and pay for it out of the operational
savings so generated. The combined budget model for a Co-

located facility is located on the next page.

In conclusion, an Outsourced laboratory service model is not
cost-effective for laboratory services even when considering
the cost of construction of a new laboratory facility. In addi-

tion, there are significant risk and quality assurance issues

Co-Located Model Ft* $/Ft®  |Total Cost
FFS [NASF) - Annual 23,450 [ $ 13.46 | 3 315,637
Construction Cost {GSF) 39,083 |8 450|$ 17,587,350

that would seem detrimental to the mission and goals of the

State of Vermont.
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STAFF (FTEs) INCLUDED IN LABORATORY BUDGET Before T::::al Storm F.Y. 2013 Co-located Model
LS/LM | Admin | Temp | LS/LM | Admin | Temp | LS/LM | Admin | Temp
STAFF INCLUDED IN LABORATORY BUDGET
B
pervision 1.0 1.0 1.0

QA/QC, Safety, Waste Mgt. 1.0

Chemists 3.0 3.0 3.0 0.5

Microbiologists 3.0 3.0 3.0 0.5

AAFM LAB STAFF SUBTOTAL 7.0 0.0 0.0 7.0 0.0 0.0 8.0 1.0 0.0
DECLAB

Lab Supervision 1.0 1.0 0.5 1.0 1.0 1.0

QA/QC, Safety, Waste Mgt. 1.0 0.5 1.0

Metals Analysis 1.0 0.5 1.0

Inorganic Chemistry and Microbiology 2.0 2.0 2.0 2.0 2.0 2.0

Organic Chemistry 1.0 1.5 15

DEC LAB STAFF SUBTOTAL 6.0 1.0 2.0 5.0 1.0 2.0 6.5 1.0 2.0
COMBINED LABORATORY BUDGET STAFF SUBTOTAL 13.0 1.0 2.0 12.0 1.0 2.0 14.5 2.0 2.0|

Permanent 14.0 13.0 16.5

Permanent + Temporary 16.0 15.0 18.5
STAFFING COST FY2011 FY2012 FY2014
VAAEM LAB g 605,409 | 609,126 | 806,657
DEC LAB g 532,132 | & 399,963 | § 489,204
TOTAL LAB STAFF COST g 1,137,541 | 5 1,009,089 | 1,295,861

Staffing Cost - Co-located Model

Further, it does not appear to provide the robustness required
for emergency service issues that often develop rapidly and
require innovative and strategic efforts in order to meet the
needs of the State. (see Appendix A for numerous examples).

Co-Located Model

As mentioned above, a Co-located model would be a cost-
effective solution long term for the State of Vermont as com-
pared to an Outsourced model. It would also significantly
mitigate risk related to quality and timeliness with respect to

laboratory testing.

Initial planning for such a facility envisions space utilization as
being very similar to that at the old laboratory facility at Wa-
terbury. VAAFM would have its own lab spaces and DEC
would have theirs. Both would share common services
(shipping/receiving, sample receiving, glassware washing,
office areas, meeting rooms, etc.) as much as feasible.

Staffing would also be similar to that at Waterbury.

Initial estimates of Net Assignable Square Footage (NASF) are
23,450 square feet. NASF is the measure that Buildings &
General Services (BGS) uses in the determination of Fee For
Space (FFS) for facility charges to department budgets. For
2014, the FFS rate is $13.46 per square foot.
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Gross Square Footage (GSF) is estimated at 39,083 square
feet. GSF is used to estimate cost of construction. Current
rough estimates of construction cost are based on a laborato-
ry construction cost of $450/square foot.

Thus, the annual cost for space (FFS) and the construction
cost for a new Co-Located Laboratory Facility are estimated
at:

The largest single item in the annual operating budget for
such a facility would be Personal Services, the cost for the
staff. Currently DEC spends 63% of its average expenses on
Personal Services, and VAAFM spends 76%.

Staffing at the Waterbury facility, current staffing (in tempo-
rary quarters), in a new co-located model, and the estimated
associated costs are outlined in the table at the top of this

page.

Thus, it is estimated that Personal Services cost for a new Co-
located Laboratory would be approximately $158,000 higher
than the staffing cost for the Waterbury facility. Part of this
cost is the impact of un-met needs previously discussed as

well as inflation.

It should also be noted that combined Personal Services actu-
al cost for VAAFM and DEC Labs in 2013 was $1,009,089. The
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Relevant Adjustments for Secondary Options

current estimate for a Co-located Laboratory would therefore
require an increase above current budget levels for Personal
Services of approximately 28%. This includes a cost of living

increase of 3%.

Collaborative Model

Collaborative Model Ft* $/Ft®  |Total Cost

FFS (NASF) - Annual 21,225 | ¢ 1346 | ¢ 285,689
Construction Cost (GSF) 35375 |$ 450 |$ 15,918,750

As mentioned above, a Collaborative model would be an even
more cost-effective solution long term for the State of Ver-
mont as compared to an Outsourced model. It would also
significantly mitigate risk related to quality and timeliness

with respect to laboratory testing.

Another significant benefit of such a solution is the ability to
implement proven production workflow enhancements com-
monly referred to as “Lean Production Management”. These
techniques have been successfully implemented in many in-
dustry sectors from healthcare service delivery to automobile
manufacturing. Today, most major pharmaceutical laborato-
ries and many commercial test laboratories routinely use
these techniques to reduce cost of operations as well as to
significantly improve quality. Further these techniques dra-

matically reduce production errors and improve safety. One

well known source that discusses the foundations for this
approach is “The Toyota Way: 14 Management Principles
from the World's Greatest Manufacturer”, by Jeffrey Liker.

Initial planning for such a facility envisions space utilization as
being significantly improved as compared to that at the old
laboratory facility at Waterbury. VAAFM and DEC would com-
bine all similar lab operations based on type of lab tests in-
stead of based on departmental or agency function. Both
would share common services (shipping/receiving, sample
receiving, glassware washing, office areas, meeting rooms,
etc.) as much as feasible. Staffing would be greatly reduced in
this model and would be similar to the changes made by ne-

cessity during the critical period after Tropical Storm Irene.

Initial estimates of Net Assignable Square Footage (NASF) are
21,225 square feet. NASF is the measure that Buildings &
General Services (BGS) uses in the determination of Fee For
Space (FFS) for facility charges to department budgets. For
2014, the FFS rate is $13.46 per square foot.

Gross Square Footage (GSF) is estimated at 35,375 square
feet. GSF is used to estimate cost of construction. Current
rough estimates of construction cost are based on a laborato-

ry construction cost of $450/square foot.

Thus, the annual cost for space (FFS) and the construction
cost for a new Collaborative Laboratory Facility are estimated

STAFF (FTEs) INCLUDED IN LABORATORY BUDGET Eolinbos akieelial
LS/LM |Admin| Temp
COLLABORATIVE LAB
ab Leadership incl. QA/QC, Safety, LIMS 2.0 1.0 -
Inorganics and Nutrients Lab 1.0 - 1.0
Metals Lab 1.0 - -
Monautomated Analysis and Nutrients Lab 1.0 - 1.0
Organics Lab 4.0 - -
Microbiology Lab 2.0 - -
Molecular Biology Lab 1.0 - -
Animal Pathology Lab -
COMBINED LABORATORY BUDGET STAFF SUBTOTAL 12.0 1.0 2.0
Permanent 13.0 - -
Permanent + Temporary 15.0 - -
STAFFING COST FY2014
COLLABORATIVE LAB 5 1,039,362
TOTAL LAB STAFF COST 5 1,039,362
ANNUAL STAFF COST SAVINGS - COLLABORATIVE LAB | § 256,500
Annual % Change from Current Budgets (includes 3% escalation) 3%
Annual % Savings versus Co-Located Lab -25%

Staffing Cost - Collaborative Model
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at:

The largest single item in the annual operating budget for
such a facility would be Personal Services, the cost for the
staff.

The Personal Services costs associated with a new Collabora-
tive Lab (shown below) compare favorably with the current
estimated labor cost for VAAFM and DEC Lab functions, and
also when compared to the similar cost for a Co-located Lab
facility. The current estimate for a Collaborative Laboratory
would require an increase above current budget levels for
Personal Services of only the cost of living which is estimated
at 3%. They would also be 25% less than the Co-located Lab

model.

This estimate includes adequate staff to meet the un-met

service needs previously discussed as well.

Thus, a Collaborative Lab facility would create savings per
year compared to a Co-located Lab facility of about $250,000
in Personal Services cost and about $30,000 in FFS Facility
charges from BGS. There would be additional savings due to
increased efficiencies due to lean processes which should
create total savings close to the dollar value of the “un-met
service needs” estimate. It would also be almost $1.7 million

less expensive to build.

Another way of stating this is that the Collaborative model
can restore services to the pre-Irene levels, address manage-
ment deficiencies and even accommodate some growth with-
out adding to current staffing levels. To do the same with the
Co-located model requires adding several positions to the

current staff and probably equipment as well.

Relevant Adjustments for Secondary Considerations

Over each of these three primary options there are layered

another set of secondary considerations:

Should some services not be included in the new facility for
cost effectiveness? Since wet lab space is more expensive
than dry lab space, does it make more sense to utilize another
location for those services so as to optimize the potential for

growth of wet lab facilities in the future?

Once a “footprint” is established for a new lab facility, it will
probably not be cost effective to add additional space to the
building, short of a major addition. In light of this, it makes

sense to plan adequate space into the facility for future
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growth of services. Such future growth space quite often gets
value engineered out of projects, due to the significant cost

and marginal use during the first 5-10 years of a building’s life.

A specific opportunity exists in the new lab models for future
growth by building in “Flexible Space” at this time that can
cost-effectively be upgraded at a later date. The Space Pro-
gram in Section 4 segregates lab space into Tier 1, which is
critical to the functionality of the lab, and Tiers 2 and 3, which
are less critical. Including the Tier 2 and Tier 3 functions in the
facility, while designing their space to be upgradeable to ac-
commodate future growth of Tier 1 functions is a cost effec-

tive way to both:

e currently house the Tier 2 / Tier 3 functions in the new
facility, avoiding the need to house them elsewhere, and

e  provide space for future Tier 1 growth if needed

The opportunity to house Tier 2 and Tier 3 Lab facilities within
this new lab facility provides a unique opportunity to plan for
growth, while still making good economic use of all space
during the early years at the new facility. If growth necessi-
tates the use of this space for Tier 1 lab functions in the fu-
ture, these Tier 2 / 3 functions can be most cost effectively
relocated to a different site at that time. In the interim, the
opportunity for excellent collaboration between Tier 1 staff
and Tier 2 / 3 staff will further increase the efficiency and

productivity benefits to the citizens of Vermont.

In this scenario, the “Flexible Space” utilized by the less inten-
sive Tier 2 and Tier 3 labs would be designed in such a way
that it can be economically upgraded to more intensive Tier 1
space in the future. This would probably take the form of
providing for later installation of additional HVAC, fume
hoods, power, lab gasses, etc. but not actually installing those

systems initially in those areas.

This strategy would be especially beneficial with respect to
the Collaborative Lab model. It would of course provide addi-
tional space for future growth. However, such utilization of
upgradeable space by Tier 2 and Tier 3 labs would also act as
a safety net for the Tier 1 space if governance issues are not
fully resolved and the new lab is not as collaborative as envi-

sioned, during actual operation.

How would location impact usability of the facility and cost
of construction? (i.e. if facility is built within a 10 mile radius

of Montpelier, would that mean that BSL-3 capability will
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Consideration for Future Opportunities

need to be planned for now or in the future, as compared to a
decision to build in Colchester? How will the location near
Montpelier positively impact coordination with State depart-

ments?)

Current thinking by the project study team is that BSL-3 capa-
bility is not needed for current functions. Most probably this
applies for the foreseeable future as well. Thus it does not
appear cost-effective to build in upgrade capacity for BSL-3
into the space plan for this facility. From a practical point of
view then, this means that BSL-3 space, if needed, will have to
be found at the new UVM and DoH Lab in Colchester.

There are three logical scenarios for the location of the lab:

®  Locate within a 10 mile radius of Montpelier
®  Locate adjacent to the new DoH Lab in Colchester

e  Locate on or near the University of Vermont or the Ver-

mont Technical College campus.

Each of these choices has pros and cons. Locating near Mont-
pelier would have the benefit of improving communication

between all Departments utilizing the lab services, thus reduc-
ing “windshield time”. It would also be more centrally located

for Departments providing services throughout the State.

However, a Montpelier location would not be conducive to
the future possibility of sharing lab resources with DoH or
other State lab facilities. Such an opportunity would have
significant benefits to efficiency and productivity. In addition,
it is foreseeable that the area around the DoH Lab in Colches-
ter and the UVM research facility could well develop into a
“technology park” type of environment within 5-10 years.
That could provide significant opportunity for the growth of
lab space (or the lease of lab space) in the future.

A location near the DoH Lab in Colchester would best opti-
mize the potential benefits and minimize the risks mentioned
above. In addition, a location near the DoH Lab and the UVM
research facility could provide an opportunity to utilize ex-
isting BSL-3 biocontainment facilities if needed in the future.

Locating near a University campus would have similar pros
and cons to the above discussion. The two likely candidate
areas would be Burlington (near or on the UVM campus) or
Vermont Technical College. The UVM Burlington campus
would have very similar benefits to the Colchester site. Ver-
mont Technical College has two campuses; one in Williston

and one in Randolph. Williston is not feasible due to lack of

available land. Randolph would appear to offer few benefits
as a site location. It has been considered previously by
VAAFM as part of a combined teaching/regulatory model but
VTC has not been approached regarding the concept. If VTC
were to create a 2 year lab tech program, for example, the lab
could serve both purposes. However neither of the VTC sites
would appear to be close enough to the DoH Lab to encour-
age the growth in shared resources between the labs in the
future. In addition, the location would be less likely to see the
type of “technology park” growth that may well occur around

the UVM campus in Burlington or in Colchester.

One other point regarding locating actually on either universi-
ty’s campus is that siting and expansion would have to be
carefully orchestrated with their campus master plan. This
could well mean location and growth opportunities would not

be ideal either now or and the future.

The potential future needs should be carefully weighed when
considering site options. While a location near the Colchester
site of the DoH Lab may not be ideal as regards interaction
with other departments and field personnel, it may be the
lowest risk option for growth in services looking to the next 5
to 20 years. In addition it may well provide the best oppor-

tunity for collaboration with other State lab services.

What is the impact of growth of services over the foreseea-

ble future to the cost of operation of each primary option?

With respect to the Outsourcing model, growth in services
would almost be immaterial. Staffing changes would be mini-
mal as quantity of samples increased. Thus, for established
processes, simple growth in quantity would not present an
issue. The addition of new services could be problematic
however. Investigation and research needed to develop new
services or resolve new needs would not be readily achievable
in an outsourced model. Such activities would necessitate
analysis and consultation services which might no longer exist
within the State’s diminished internal resources. This could
be a significant risk.

With respect to the Co-located and the Collaborative Options,
growth in services could be handled more robustly. Both of
these options will make use of some outsourcing of lab tests
on a continuing basis; so all of the capacity growth needs
would be equally well handled by each of these options. In
addition, however, each of these options has the potential for

growth of internal capacity as well. Further both would have
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the potential for developing new tests and SOPs for internal
trials based on new research and analysis. Both of these op-
tions would significantly reduce the risk from needing to de-
velop new analyses and techniques as compared to the Out-

sourced model.

In addition, the Collaborative Option would probably offer a
slightly better path for growth of services than the Co-located
Option simply because of its better alignment around scien-
tific discipline and equipment. Also, its greater capability
through Lean processes to handle “un-met service needs”
should translate into a better ability to handle future growth.
Further the growth potential of underutilized space (Tier 2/3
space discussed above) probably would make it more flexible
structurally to the development of growth based new tech-

niques.

Consideration for Future Opportunities

Future opportunities do exist for new services. The impact on
facility design and capacity is discussed above. What has not
been discussed is the impact such opportunities might have
for the State of Vermont, it citizens and industries.

While this report cannot predict with confidence the econom-
ic value of such future opportunities, nevertheless, it can con-
firm that they do exist and should be planned for. Such op-
portunities and challenges for the State’s citizens and indus-
tries will have a significant impact on the growth and develop-
ment of Vermont, as compared to other states within the

region.

A functional and credible lab facility and program that sup-
ports the environmental quality and agricultural health of
Vermont’s industries is vital to the State’s continued success.
To maximize the potential for such future opportunities the
State needs to be able to effectively partner with industry and
citizens for the common good. That mission and goal would
be significantly challenged utilizing an out-sourced model for
lab services that significantly limited research and analysis
around new needs, developing agricultural needs, and grow-

ing environmental awareness and concerns.

Related to the above, growth in market share and product
types for the dairy, meat and other agricultural industries
within Vermont is likely to occur. Such growth would necessi-
tate an increase of testing at the Lab as well as new types or

applications of testing. The ability to adapt to these changes
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is critical to the future of the citizens of the State.

In addition, opportunities may well exist for additional “fee
for service” opportunities in partnership with existing local
industries and partnerships as well as new client relationships.
While these future opportunities cannot be easily character-
ized at present, it is reasonable to assume that they exist and

should be planned for.

Another area of future opportunities has to do with the devel-
opment of regional partnerships with other states and munici-
palities. Developing relationships between VAAFM and DEC
with other states offer the high probability in the future of the
exchange of services on a regional basis. Current examples of
this are the efforts in air quality at DEC and in maple sugar
hydrometers at VAAFM. Both of these efforts recognize spe-
cialized capabilities that have been developed by the state
labs that are recognized as “Best in class” by other regional
partners. This of course is a two way street. Due to Ver-
mont’s position and expertise it now has the opportunity to
partner with other states to leverage their special expertise
as well. This is a direct benefit to Vermont and also promotes
growth of agricultural industries and the well-being of its citi-
zens. Again, both the Co-Located and the Collaborative mod-
els would support this approach. The Outsourced model

would not, or only very marginally.

Some specific opportunities that are being discussed and con-
sidered by VAAFM and DEC are:

Agriculture

1. Food Safety- water analysis, crop monitoring, facility
monitoring: This program could serve a wide variety of
clients including crop producers, raw agricultural com-
modity producers, certified organic crop and food pro-
ducers, food web distributors, and processors. This is a
timely consideration given impending federal food safety
rules. This type of service could differentiate Vermont
products in the marketplace and serve as a source of

income supporting laboratory functions.

2. Soils analysis — becoming the state resource for all re-
quired nutrient management plans (NMP) soils analysis:
Vermont’s Accepted Agricultural Practices, the medium
farm permit program, the large farm permit program and
the golf course permit program all currently require, or
soon will require, soils analysis. This is a possible oppor-

tunity to investigate as a fee based program. The concept
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of a regulatory agency serving in this function should be

researched.

3. Organic certification- soils and crop monitoring: Beyond
the food safety concept, there is a need on the part of
certified organic growers and certification entities to
have a program to monitor organic operations for com-
pliance with approved materials criteria. The state’s pes-
ticide lab has the knowledge and skills to provide this

type of fee based service.

4.  Arbovirus and vector born disease monitoring: With the
presence of Lyme disease, West Nile Virus and Eastern
Equine Encephalitis in Vermont, it is critically important
to have the capacity to monitor the presence of these
diseases in a variety of media from mosquitoes to live-
stock and wildlife. The future will also bring the possibil-
ity of other disease concerns resulting from tick or mos-
quito vectors including Babesiosis, Anaplasmosis, Powas-
san virus, St. Louis encephalitis, and Rocky Mountain
Spotted Fever. The laboratory could serve as the center

of a robust disease surveillance program.

5. Feed — nutritional analysis, mycotoxins, feed adultera-
tion: The current feed program no longer serves the
needs of Vermont’s feed consumers. This program could
expand beyond the current protein, fat and fiber pro-
gram to include a complete nutritional analysis, including
energy, mycotoxins and adulterants, such as heavy met-

als, pesticides, and other contaminants.

6. Fertilizer and Compost: The ability to monitor ingredient
streams for adulterants and/or the ability to provide

quality certifications for products produced in Vermont.

7. Weights and Measures: There has been growth in the
maple industry throughout all maple producing areas.
With this growth there has been a considerable increase
in the number of hydrometers tested. Other states that
do not require testing have been voluntarily having Ver-
mont test and certify hydrometers. This year hydrome-
ters have been tested for dealers in New Hampshire,

Connecticut and Michigan.

The weights and measures laboratories in the northeast-
ern part of the US are in transition with new personnel
and upgraded facilities. Some jurisdictions have been
having difficulty attaining NIST certification of traceabil-

ity. For this reason, the Vermont facility has seen an in-

flux of weights from out of state service companies. This
may be a short term trend as other state labs attain certi-
fication or may continue to evolve for the foreseeable

future.

In the past, there has been some discussion among some
of the labs about creating or concentrating in more of a
regional manner in regard to weights and measures labs
and their functions. One facility might have the ability to
concentrate on small mass, another on large volume
transfer, and another on large mass. Vermont has been
specializing more on hydrometers and large mass. This
seems to be fitting our model relatively well and may

provide for steady long term growth of services
Plant Industry:

e  Regulatory and compliance services — Should GE
labeling become the norm in Vermont, the oppor-
tunity to provide GE identification services may
present itself, especially as demand for non-GE
foodstuffs and animal feed increases. Also, consum-
ers will want to verify the non-GE nature of their
own inputs, and even if this niche is one that
VAAFM doesn’t want to exploit, the opportunity for
certification for private labs may become available.

®  GE seed testing — if the VAAFM lab is equipped to
analyze for the presence of GE markers in foods and
feeds, the lab could also be called upon to verify the
presence of GE traits in seeds sold in Vermont. Seed
labeled GE has to contain the trait; if the trait is
missing, then the consumer of the seed has a cause
of action against the manufacturer making claims as
to the quality of their seed, much the same way
they would if seed did not meet specified germina-
tion or purity statements.

e  Hemp testing — although the law no longer requires
testing of cannabis for verification of THC content,
the possibility that this service will be requested
remains, especially if there are farmers in Vermont
exposed to federal prosecution under the controlled
substances act.

®  Plant Virus Screening — Plant certification schemes
are increasingly dependent on molecular techniques
to verify the health of plants produced for interstate

and international commerce. Seeds and other prop-
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agative materials (tubers, bulbs, rhizomes, cuttings)
are often required to have DNA analyses performed
to verify the absence of viruses, phytoplasmas, and
related organisms as prerequisites for shipment to
other states or countries or as part of a generational
health program (seed potatoes). Right now, samples
have to be sent out of state for these services. An in
-state PCR facility could address these needs faster

than outside labs.
Environmental Conservation

1. Air Pollution: Add PAH and metals analyses of air samples

and expand the VOC-air analyses.

2.  Waste Management: Provide analytical support in water,
soil, and possibly air samples (metals, VOCs, and possibly
TPH, semi-VOCs, and PCBs) to the hazardous waste pro-
gram and the sites management section, which provides
oversight of investigation and cleanup where a hazard-
ous material releases has contaminated the environ-
ment. This function will likely not be a large volume be-
cause the need for these analyses is typically on a limited

and emergency basis.

3. Air Toxics: Analyzing other New England states’ air toxics

samples (regional laboratory expertise).

4. Increasing “in kind services” allowing for matching
grants: The DEC laboratory analyzes thousands of water
samples collected by volunteer groups from Vermont’s
lakes, ponds, rivers, and streams. Leveraging this volun-
teer resource allows the agency to obtain invaluable
water quality data that would not otherwise be collect-
ed. Also, this program helps facilitate a partnership be-
tween the state and local communities to address chal-
lenging water quality issues. There is not a commercial
laboratory model that can replicate this service. It is esti-

mated that over 6,600 tests are performed annually.

Risk and Sensitivity Review

The primary risk factors that could affect the outcomes of this

analysis (ranked based on impact) are:
Estimate of Un-met Needs After Tropical Storm Irene

An estimate is provided in this analysis and report of the un-
met needs for analysis and testing as a result of the destruc-

tion of facilities resulting from Tropical Storm Irene and the
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diminished capacity in interim facilities that has resulted from
2012 to the present. The estimate was based on a projection
of the growth in services from 2008 through 2011 with an
emphasis on 2011/2012. During this same period there was
significant downsizing in State and municipal government due

to macro-economic conditions (i.e. Great Recession).

Due to these mitigating conditions, the estimate on un-met
services may be under-reported at this time. Consensus
among lab staff experienced with the work load prior to Tropi-
cal Storm Irene is that the estimates within this report are
conservative. Actual un-met demand is probably higher than

estimated.

The estimated amounts of what the budgets would be is in-
cluded in the tables above as “Budget Estimate — No Storm
Irene”. Please note that the un-met needs figure is included
in the budget estimates for “Cost of Similar Services if Out-
sourced”, but not in “Budget (& Projected)”, or “Actual Ex-
penditures” data in the tables and charts above. The impact
of these un-met needs would differ for the Co-Located and
Collaborative Models. Since the impact would vary it is dis-

cussed separately for each Option.

The current estimate in this report on un-met needs is ap-
proximately $500,000 per year. It is believed that either the
Co-located Option or the Collaborative Option would allow for
these needs to be met in the near future following construc-
tion of a new lab with capacity at least equal to the old lab at
Waterbury. Yet the cost associated with meeting these needs
in each option would be different. Both options would also
allow for future growth by better utilization of space and by
the use of outsourcing for additional capacity where quality
and timeliness concerns are adequately addressed.

However, the risk related to current un-met needs may be
underestimated. The effect of this would be to underestimate

the future size of the facility needs.

With respect to an Outsourced model this risk would most
likely only be recognized retroactively when departmental

and client budgets were exceeded for testing.

With respect to a Co-located model, this risk would impact
different labs disproportionately. In other words, some de-
partments would see a greater demand for increased services
than others. Thus, budgeting for these demands would be
difficult and would most likely happen when client/

departmental budgets are exceeded.
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With respect to a Collaborative model, the impact of this risk
would be readily tracked by the growth in service requests for
specific test types regardless of industry or client. This should
make tracking of the growth in service needs more quickly
apparent and easier to quantify. Thus, this model would ap-
pear to be more responsive to this type of risk. It would also
make it more predictive of future service growth needs and
thus better able to budget appropriately going forward. In
addition, its greater efficiency and productivity would opti-
mize the use of lab space and “flex space” (space currently
assigned in the models to Tier 2/3 activities but that could
economically be upgraded for Tier 1 use) to minimize the

need for additional construction in the future.

In conclusion, while the analysis in this report is sensitive to
the amount of un-met needs, the recommended options ap-
pear to allow for adequate resources to compensate for a
reasonable increase beyond that currently estimated.

Staffing Cost for New Facilities

Estimates of staffing at the Waterbury facility are based pri-
marily on interviews with key staff present during that period,
and are believed to be a reasonably reliable accounting of
how many people were on the laboratory payroll on a full-
time or part-time basis. The estimates are also based on
budget and expense data from that period, which provides
total budget and expense data for personnel but no head-
count information. It was also reported that one position was
purposely left unfilled in the immediate aftermath of Tropical

Storm Irene, due to reduced laboratory capabilities.

Staffing estimates for the current period are based in part on
interviews and budget/expense records as well. However
these estimates are probably more accurate than those for
the earlier period. Yet, the diversity of work locations adds

difficulty to the accuracy of these estimates as well.

The estimate for a new Co-located and a new Collaborative
Lab are based on the space planning interviews and staffing
requests in the most recent meetings with the various depart-
mental labs. To some extent, staffing has been estimated as a
take-off from space allocations also. These estimates may
inaccurately reflect job title or work location within the lab
facility but are probably fairly accurate as to total head count
of FTEs.

The most likely source of error in these calculations is the

staffing position estimate for the Waterbury facility. If these

estimate figures are high, the impact would be to overesti-
mate the cost of staffing for the Co-located model. If these
figures are low, the impact would be to underestimate the

staffing cost for the Co-located model.

The Collaborative model is based on the current staffing esti-
mate. As such there is proportionately a very low risk of its

estimate being inaccurate.

With respect to staffing costs, however, both models are
based on a comparison with FY 2013 costs. Thus the signifi-

cance of any error is greatly reduced.

In conclusion, while the analysis in this report is sensitive to
previous staffing levels, the recommended options are based
primarily on a cost comparison with current staffing levels and
should accurately reflect the change from current resource
use. The historical comparison to pre-lrene levels is a best

approximation but has minimal impact on the overall results.
Growth in Service Needs in the Future

Future growth in services, above the level provided at Water-
bury, has been estimated at 3% per year. This is in agreement
with the current growth rate in the United States GDP of
2.8%.

Accelerated growth in the economy of the State of Vermont
could mean this estimate is conservative. However, as a long-

term estimate it is probably appropriate.
Need for BSL-3 Lab Capabilities

At present, none of these estimates include BSL3 capability.
Such capacity, if desired would require a revision of construc-

tion costs and staffing requirements.
Cost of Construction

Cost of construction at present is a square foot cost estimate
based on $450 per square foot. It does not attempt to consid-
er regional differences in construction cost within the State of
Vermont. It is at best an order of magnitude estimate, for
consideration of differences between the two new lab mod-
els. It is not intended to accurately depict actual construction

costs, or site differences.

Opportunities and Concerns

Primarily the opportunities and concerns are focused around

three key areas:
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e s the joint operation of a laboratory facility by two State
Agencies feasible?

e  Would a partnership with a higher education institution
be a realistic alternative?

e  Are there governance examples from other States that

would prove useful?
Each of these topic areas is discussed below in some depth.

Organization of Multi-Agency Laboratory

The consideration of governance of a multi-agency lab only
really applies to the adoption of the Collaborative model
(Option 3). No change in current governance would be re-
quired for Option 1 or 2.

As Option 3 offers the best economic opportunity for VAAFM/
DEC lab services for the State of Vermont a thorough discus-
sion is appropriate. There are several viable approaches to

such a situation:

e  Formation of a new State Laboratory Department (Office
of the State Chemist) that would include all lab functions
(DoH, VAAFM, DEC and the State Forensics Lab).
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e  Formation of a new inter-agency commission by Legisla-
tive action to operate a lab for VAAFM and DEC

e  Joint Operation of a new lab solely for VAAFM and DEC
as an inter-agency effort.

e  Operation of a new lab solely for VAAFM and DEC by one

or the other of the agencies/departments.
Consideration of State Laboratory Department

Primarily for political reasons, it is believed that restructuring
all lab services in a new state agency such as an Office of the
State Chemist is not feasible at this time. Even though it may
offer long-term benefit, such an effort would probably take
significant energy away from the workable solution of collabo-
ration between VAAFM and ANR. In addition, it would most
likely not be agreed to in a timely manner by all relevant par-
ties. The DoH will be completing a new lab in Colchester in
late 2014. It does not appear that a viable case could be
made to DoH, near term, for a new combined governance
model under a State Chemist. If it could be made, it most
probably cannot be accomplished in a timely manner in order
to allow VAAFM and ANR to go forward with funding a new

laboratory in early 2014. There are similar issues with the
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State Forensics Laboratory. Primarily due to their “chain of
custody” issues they would not be truly receptive to a new

governance model, and again not in a timely manner.

However, if VAAFM and ANR were to build a new laboratory
near the site of the new DoH lab in Colchester it could lead to

greater collaboration among the agencies in the future.

Formation of a new inter-agency commission by Legislative

action

Such a management model, though potentially beneficial long
term, would pose similar issues of feasibility to that of an
Office of the State Chemist without having the future capabil-
ity to expand the management to include other Agencies’
laboratory facilities. Even though it may offer long-term ben-
efit, such an effort would probably take significant energy
away from the workable solution of a collaboration between
VAAFM and ANR. In addition, it would most likely not be
agreed to in a timely manner by all relevant parties.

Joint Operation of a new lab solely for VAAFM and DEC as an

inter-agency effort

This is a highly feasible solution that appears capable of im-
plementation solely with an approved Memorandum of Un-
derstanding between the two agencies/departments. Func-
tionally it might prove the most beneficial model for equitably
managing needs and services between VAAFM and DEC.

Most likely it would take the form of a jointly approved Lab
Director who reports to a Board of Governance composed of
primary lab users in VAAFM and DEC. Such a Board could also
provide guidance on SOPs, billing procedures, staffing issues,
etc. Quarterly meetings of the Board of Governance would

probably be appropriate.

In addition, such a model could foreseeably grow to include
other State agencies or departments if additional opportuni-

ties for collaboration were to develop in the future.

Operation of a new lab solely for VAAFM and DEC by one or
the other of the agencies/departments

If it proves unfeasible to jointly operate a new lab, than the
next best alternative would be for one or the other of the two
agencies/departments to agree to operate the lab for the
benefit of both. While in some ways this may prove simpler
to gain authority for and funding approval, it may prove more
difficult in application. Some of the issues that may develop

are:

e  Assignment of work based on need and request date.

e  Lab personnel from one agency/department would need
to be transferred to the other agency/department

e  Billing management

e Approval of SOPs, etc.

Governance of Multi-Agency Laboratory

Much of what is written below would apply equally to a lab
operated jointly by both agencies/departments or operated

within either one.

A new "collaborative” facility poses significant governance
challenges. Yet at the same time, if these issues can be re-
solved, such a facility poses the greatest opportunities for cost
-effectiveness and growth in the future. It is by far the best
solution if the governance issues can be resolved. However, a
further concern is these issues must be addressed prior to
making the commitment to build the facility. If there is not
the commitment from all parties to work collaboratively in the
new facility it will most likely be considered inadequate for

operation utilizing the old co-located model for operations.
Administrative governance

Administrative governance must include a mechanism to con-
sider and resolve needs of all client departments equitably.
Yet at the same time it must not be cumbersome or costly. A
Board of Governance, composed of key internal clients from
both agencies/departments is probably the most effective
way to resolve these issues. However, day to day operation
requires one person who would be in charge of all operations.
Thus a Lab Director for all lab functions is needed as well.
Essentially this is a “CEO” for the lab who would manage all
operations and report to a “Board of Directors” who would
handle policy and governance issues at a macro level, basical-

ly the same way that most corporations are managed.

One possible organizational structure discussed by VAAFM

and DEC is shown on the following page.

The Board of Governance would not be full time positions, but
instead representatives of client departments who meet peri-
odically, perhaps quarterly, to address issues brought to them
by the Lab Director, client departments, personnel, etc. The
Board would have overall responsibility for approving policy,
budgets, etc. The Lab Director would have overall authority
for all operational decisions and adjustments to policy in be-

tween Board meetings.
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The Board could, if desired, exert formal approval down to the
level of SOPs, work prioritization, etc. as a matter of policy or

approach.

A possible adjunct to the Governance Board could be an Advi-
sory Board that would draw on constituents for the lab, such
as farmers and environmentalists. Such a group could help
the Governance Board better understand emerging issues and
trends/directions in agriculture and the environment that may
impact future growth in services or changes in needs. The

DEC is already doing this, but more informally.
Revenue and Cost Models

A model will need to be developed to allocate cost between
the client agencies as well as other lab customers. Currently
VAAFM and DEC use significantly different methods to allo-
cate costs. In addition, budgets in both agencies include gen-
eral funds, external funds (federal, regional, grants etc.) and
some fee-based services to individuals and municipalities.
Also, some testing is regulatory required even though related
to a specific client/service. In addition, significant emergency
response services occur for both VAAFM and DEC.

One good method to allocate services performed for various
departments and clients would be to estimate the costs of
providing lab testing services based on the time required to
perform specific units of tests of various types. This would
then allow for the allocation of lab costs to various depart-
ments within the agencies, as well as external customers,
based on the percentage of work load they burdened the lab
with. Such a method could also allow for the regular adjust-
ment of general funds and other similar budgetary amounts

appropriately to the lab based on work load.

In point of fact, DEC has had such a model in the past. Up
until about 2009 all costs for testing were allocated by DEC to
its various clients and departments based on “productivity”
and “work time units”. This model would need significant re-
characterization from its current implementation, but would
be a good starting point. One point of note, a new time study
should be conducted, as most of the original data in this mod-
el is from the early 1990’s. (See Appendix F). Significant
changes in process and procedure have occurred since. then
Also, it would appear that significant adjustments have been
made to this revenue/cost model since 2009 (due to its partial
subsidy with General Funds) that may not be consistent with

the original data driven framework that was constructed. A
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further consideration that needs to be included in this reve-
nue and cost model is an appropriate allocation for the capital

replacement of lab equipment.
Staffing

Currently not all lab personnel are classed similarly since they
work for different agencies/departments. In order for staff to
see their workload as independent of the client department it
will be necessary to rationalize job titles and pay classes. This
will most likely involve some negotiation between the
agencies/departments and the Vermont State Employees
Association. Ultimately the goal will need to be to have all
employees performing similar tasks to be similarly classed and
paid. This will need to occur so that a common identity can
be established within labs; thus ultimately allowing for a
better leveling of workload and prioritization.

Priority management; workload management

One of the more complex pieces of developing a collaborative
model will be workload management and prioritization. Every
agency/department will feel that their work, to some extent,
should be a priority. There must be a process for resolving
these issues as a matter of policy that seems fair and equita-
ble to all involved. Resolving concerns in this area and man-
aging policy may be one of the appropriate functions of the
Board of Governance. Closely linked with this must be an
emergency procedure where issues related to disease out-
breaks, contaminated spills, disasters, etc. can be expedited

before routine testing.
Contractual models and fee for service opportunities

As mentioned above, a cost allocation model based on lab/
test time will probably be the most efficient means for the
division of costs between the various agencies/divisions. This
same model would also allow the pricing appropriately to
outside customers (municipalities, other States, Federal etc.)

for lab services provided.

Consideration of higher education partnership

It has been suggested that a partnership with a higher educa-
tion institution or system may be feasible and beneficial.
While this is a viable option, there are significant issues rela-
tive to location, availability of BSL-3 resources, and integration
with campus master plans, as mentioned previously. The
relationship established with UVM in response to the Tropical

Storm Irene issues has been beneficial and should be explored
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Space Needs and Operating Model

Space Programming Methodology

The space programming effort focused on identification of the
spaces needed in a new facility for VAAFM and DEC. Space

needs were identified and quantified for two options:

e the Co-located option, which is generally based on the
governance and operating model in place in the Water-
bury facility prior to Tropical Storm Irene, and

e the Collaborative option, which establishes a new com-
bined governance model and organizes the labs by the
type of science being done, rather than by the identity of
the “customer” that needs the test results.

The process included detailed interviews with lab users to
confirm the type and volume of analysis being conducted, the
equipment and space required, opportunities for synergy,
requirements for isolation, and other needs. Interviews in-
cluded discussion of the ways in which the Waterbury facility
met the needs of the users, and the ways in which it fell short.
Interview notes were compiled and shared with lab users for
review and comment. The edited interview notes are includ-
ed in this report as Appendix C. The proposed space alloca-
tions are based on:

e the outcomes of the interviews,

e an analysis of space usage in the Waterbury facility,
which was derived from the original design drawings for
the facility, and

e  tours of existing facilities in Burlington, Berlin, and Mont-

pelier to document how space is currently being used.

The proposed space programs on the following pages outline
the programmatic requirements in both tabular and graphic
form. The collaborative program requires approximately 10
percent less space than the co-located program, which is con-
sistent with the operating efficiencies outlined elsewhere in
this report. Both of the space programs incorporate all of the
labs that were located in the Waterbury facility, as well as a

proposed Animal Pathology Lab.

The labs have been characterized as Tier 1, Tier 2, and Tier 3

as follows:

o  The labs identified as Tier 1 are the analytical or “wet”
labs. Along with the core space and the administrative
space, these are the labs that are fundamental to the

operation of the proposed facility.

e  The labs that are identified as Tier 2 are generally “dry”
labs and not as intrinsic to the operation of the lab. It is
still significantly advantageous to operating efficiency if
they are located in the same facility, so they should be
included if at all possible. “Dry” labs typically do not
require the same intensity of lab services as “wet” labs.

e  The lab identified as Tier 3 (weights and measures) is
more independent of the other labs. It is also the only
lab that is adequately housed currently. It should be
included in this facility for space efficiency, but could also
remain in its current location in Berlin if that space can

be leased for the long term.

These programs only provide an overview of space require-
ments. A more detailed effort to precisely define the needs of

each lab will be required at a later point in the process.

Administrative Organization

Safety, Quality Assurance, and Waste Management

Previously at the Waterbury facility, neither VAAFM nor DEC
employed a dedicated Safety or QA officer. These functional
roles were, in part, covered by staff with other responsibilities
(i.e. “wearing different hats”). In many cases, having staff
performing multiple duties is perfectly acceptable. Where
this model of operation falls short is often in the category of
safety, including waste management. Ideally, the proposed
laboratory facility, operating with approximately the same
number of personnel as there were in Waterbury, would have
an individual dedicated to overall safety of the laboratories.
This would include areas of safety related to 1) biological safe-
ty, 2) chemical safety, 3) waste management and 4) and occu-
pational health issues. Previously, waste management com-
pliance resulted in a consent decree and a $110,000 fine
against DEC, stressing the importance of focused attention on
these issues. The safety officer would serve the laboratory
facility independently of any governance issues, meaning the
position does not directly report to either agency. Compli-
ance with biological and chemical safety is often regulated by
organizations such as Health and Human Services, through the
Centers for Disease Control and Prevention, and the Occupa-

tional Safety and Health Administration.

Often, many laboratory safety personnel have experience in
the fields of quality assurance and quality control. As the
safety position may not warrant a dedicated full-time posi-

tion, it is reasonable to recruit a safety professional with QA/
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QC experience.

If and when the new laboratory facility enters into a concep-
tual design phase, we recommend that a seasoned safety
professional be involved in the programming effort, or that a
laboratory safety consultant be part of the programming and
design team. This will provide a greater assurance that safety
issues related to the flow of personnel, materials, wastes, etc.

will be factored in to the design for compliance and safety.

Biosafety Level Recommendation

Review of the programs currently conducted by both VAAFM
and DEC, as well as areas of potential expansion to include
future programs, does not necessitate the implementation of
BSL-3 facilities or programs. At most, the laboratory functions
conducted are considered BSL-2 in nature. The justification
for not including BSL-3 programs or facilities for these agen-
cies is based on several considerations. First, as noted, the
current and proposed activities of VAAFM and DEC do not
require BSL-3 facilities or programs as described by Biosafety

in Microbiological and Biomedical Laboratories, 5th Ed.
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(Centers for Disease Control and Prevention/ National Insti-
tutes of Health, U.S.). While VAAFM does provide diagnostic
services related to Brucella species (the causative agent of
Brucellosis) the amounts of agent isolated for diagnostic pur-
poses remains below the limits required by BSL-3 condi-
tions. It should be noted that this work should be done under
BSL-2 conditions, utilizing biosafety cabinets for primary con-
tainment. Further, these agents are not cultured beyond

diagnostic purposes.

Secondly, it is not out of the realm of possibility that a natu-
rally-occurring outbreak of an infectious agent that poses a
threat to human, animal or environmental health could occur
in Vermont. This scenario would possibly warrant the use of
BSL-3 facilities and operations. However, the Vermont State
DoH Lab currently has and operates a BSL-3 lab that would
(potentially) be able to serve in an emergency situation. Like-
wise, as the planning for the new laboratories for the VAAFM
and DEC moves forward, it is reasonable to provide for BSL-2-
Enhanced (BSL-2+) capabilities. It is not uncommon for emer-
gency response situations that require BSL-3 capabilities to be
conducted under BSL-2+ conditions. BSL-2+ facilities would
provide VAAFM and DEC with this flexibility.
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Finally, the cost of new BSL-3 construction is much higher
than traditional laboratory space, even BSL-2+ space. For this
reason, and the reasons listed above this analysis revealed
that BSL-3 facilities are not required for the proposed labora-
tory model for VAAFM and DEC.

Laboratory Information Management System (LIMS)

The DEC lab currently uses a LIMS developed by Accelerated
Technology Laboratories. The VAAFM lab has expressed the
intention to implement a LIMS but has not yet done so. Re-
gardless of the governance model elected for the new labora-
tory, a comprehensive LIMS should be implemented. Due to
issues such as security and privacy of data, and chain of custo-
dy for enforcement cases, it is recommended that a qualified
consultant be engaged to assist in development of a LIMS
plan. The current DEC system may or may not prove to be the
best solution. It may also be advantageous to consider part-
nering with the DoH on management of a LIMS, or outsourc-
ing the management to a consultant, to obtain the best value.

Administrative Organization: Co-Located Model

In the Co-located model space program, the organization is
assumed to be similar to the Waterbury facility, with separate
operations for VAAFM and DEC. The program does assume
some consolidation of basic building functions such as sample
receiving, glass washing, long term storage, and autoclaves.
The total space required is projected to be approximately
39,000 gross square feet, which is an increase of approximate-
ly 4,000 square feet over the Waterbury facility. The differ-
ence is due to several factors, primarily rectifying the shortfall
of space in a few of the labs in the Waterbury facility, the
addition of an animal pathology lab, and provision of more
adequate space for building services such as HVAC systems.

Administrative Organization: Collaborative Model

In the Collaborative model space program, the organization is
assumed to be a fully integrated analytical lab that provides
all Tier 1 laboratory services as a single entity. The Tier 2 and
Tier 3 labs are assumed to be administratively independent,
but subject to the governance of the collaborative lab in the
areas of lab safety and waste management. The more effi-
cient space utilization enables the collaborative lab to be ap-
proximately 35,400 gross square feet, or 3,600 square feet
less than the co-located scheme. Compared to the Waterbury

facility, the space shortfalls have been rectified, an animal

pathology lab has been incorporated, and adequate space has
been provided for building services, yet the proposed facility
is only a few hundred square feet larger than the Waterbury

facility .

In general, all of the laboratory work that falls under VAAFM
and DEC can be categorized as either biology- or chemistry-
based. Structural organization of the laboratory services into
biology and chemistry allows for compatibility of core re-
sources, equipment and expertise. These two divisions are
not organized in terms of governance, rather they are orga-
nized by laboratory type. This division favors the use of the
collaborative model described in detail in this report. Our
investigation revealed that compatibility among the laborato-
ry programs (i.e. the type of science, analysis, etc. being per-

formed) favors a collaborative model.

On the chemistry side, for example, several programs relay on
the use of gas chromatography, HPLC, etc. In a collaborative
model, critical instrumentation would be accessible to all pro-
grams. As the organizational chart shows, we have divided
the laboratory programs into Chemistry and Biology- this
chart does not suggest a governance or reporting structure.
Rather, this indicates which programs fall into either Chemis-
try or Biology, and suggests how the new facility would be

best configured.

In addition, the collaborative model would provide central-
ized, core resources that could be shared amongst the pro-
grams from both Biology and Chemistry. We envision a cen-
tral core area that would include central access to shipping
and receiving, long-term cold storage, autoclaves and decon-
tamination, sample accessioning, centralized gasses and cylin-
ders, deionized water, and others. This reduces the overall
area required to house services and utilities used in all pro-

grams.

Specific Notes for Individual Chemistry Laboratories

1. Nutrients:

e  Has requirement for substantial bench space for
analytical equipment, such as autoanalyzers.

e  Has a requirement for a smaller, dedicated auto-
clave for sample preparation- ideally, this would be
located in/near the lab.

e Nitrogen is the primary gas needed, but due to low
volumes required, there is little need for piped gas-

ses.
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e |s compatible with other areas of Chemistry, such as
Non-Automated & Inorganics, as far as space and
equipment sharing.

Metals Laboratory:

e  Possible to condense functions from VAAFM and
DEC to reduce redundancy.

e  HVAC s critical, given the ducting, temperature and
humidity control elements of the operations.

e  Sample preparation/ grinding operations need to be
done separate from the analytical laboratories, i.e. a
separate room.

Non-Automated Analysis & Inorganics:

® |s compatible with other areas of Chemistry, such as
Nutrients, as far as space and equipment sharing.

e  Extraction area needs to be separate from analytical
(wet) lab areas.

e  Chlorophyll extraction and preparation needs to be
performed in a separate room, preferably, since
those operations require no light.

Organics Laboratory:

e  Possible to consolidate space between VAAFM and
DEC, but dedicated equipment for each is required.

e  Extraction space (negative pressure) should be truly
separated from analytical space (positive pressure).

e  Hasrequirement for large Dewars of liquid nitrogen.

e  Analytical space should be separated into two areas,
1) volatiles and 2) semi-volatiles, to prevent cross-
contamination.

e  This lab would benefit for a core facility where com-
pressed gasses could be piped in.

Air Quality:

e  Requires dedicated environmentally controlled
room for gravimetric filter operations. Typically
controlled at 20-23 Deg. C, +2 Deg C / 24 hours and
RH 30-40%. + 5% / 24 hours/day.

e  Gravimetric facility (“AP Balance Room”) must be
isolated from building exterior entry ways to reduce
the fugitive dust/moisture/ temperature/pressure/
changes.

e  (Can be associated with other programs in Chemis-
try, sharing certain resources, such as GC/MS.

e Needs to be physically separated from pesticides
programs.

e  Should be under slightly positive pressure to pre-

vent outside air contamination.

Specific Notes for Individual Biology Laboratories

1.

Microbiology Laboratory:

e  Dairy Chemistry should be located adjacent to Mo-
lecular Biology Laboratory.

e  Has high demand for fume hood space.

e  Dairy Microbiology operations require clean
(positive air-flow) space.

e  BSL-2+ facilities should be strongly considered for
this area.

Molecular Biology Laboratory:

e  Requires clean (positive air-flow) space to prevent
contamination of DNA products.

e  Should be adjacent to Dairy Chemistry
(Microbiology) and Plant Industry.

e  BSL-2+ facilities should be strongly considered for
this area.

Plant Pathology & Entomology

®  Requires a great deal of storage space for equip-
ment.

e  Preferably located near/adjacent to Molecular Biol-
ogy Laboratory.

e  Flexibility is critical, as seasonal operations dictate
day-to-day function.

e Need to plan for expansion of GMO testing.

Watershed Management/ Biomonitoring Laboratory:

o  Need storage space for flammable cabinets and field
equipment, including equipment washing & decon-
tamination.

e  Ventilation is critical, given the large volume of
flammable solvents used.

Animal Pathology:

e  Possible sharing of space and/or resources with Fish
&Wildlife (ANR).

e Should be under slightly negative pressure to pre-
vent potential pathogens from escaping laboratory
area.

Fish & Wildlife:

e  Possible to share space and resources with Animal
Pathology.

e  Requires a darkroom that is separate from the other

wet lab space.




Space Needs and Operating Model

Existed in Non Ag/ Site Location Relationship to Other  Laboratory Environment
Waterbury DEC Lab Impact

CONSIDERATIONS Site Size Impact

Labs Needs

TIER 2 LABS

Has some laboratory HVAC
Need space on site  Furnishes samples to lab for requirements, including
Air Quality X ; )
for trailer storage analysis environmentally controlled
room
Uses lab equipment and has
Animal Pathology Noéger;;m laboratory HVAC
requirements
Some preference for . Furnishes large volume of
. L Need it Has laboratory HVAC
Biomonitoring / Watershed central VT location eed space on ste samples to lab for analysis, as lanoratory H.
X for fleet of vehicles B . . requirements, uses limited
Management for ease of access significant transport issue if
) and water craft - laboratory equipment
for field staff not at same location
Funding and chain of custody Uses lab equipment and has
Fish and Wildlife X X issues may restrict interaction laboratory HVAC
with other labs requirements
Statutory relationship to Plant Has laboratory HVAC
Forest Biology X X Industry, and functionally requirements, uses limited
similar laboratory equipment
Statutory relationship to
Forest Biology and
Has laboratory HVAC
Plant Pathology & Entomology Freestanding functionally similar, as ‘anoratory Fi.
X : ] requirements, uses limited
(Plant Industry) greenhouse desirable intermittent access to
A ; a laboratory equipment
equipment in other labs is
valuable
TIER 3 LABS
Weights and Measures X Large vehicle access

Tier 2 and Tier 3 Lab Function Evaluation

ly, more space would be required, as opportunities to
Prioritization share space and resources (sample receiving, conference

or office space, lab systems, etc.) with other labs would

Ideally, a new VAAFM-DEC facility would have the capacity to
y y pacity no longer be available. In the Fee for Space model of

house all of the labs that were located in the Waterbury facili- . .
cost allocation, the annual cost to the respective agen-

ty, as well as an Animal Pathology Lab. The primary business
y &y P y cies would therefore increase. Depending on the alter-

model incorporates this assumption, as do the space pro-
P P pacep native location(s) selected for the other labs, the capital

rams and the capital construction cost model. It is recog-
& P & cost incurred by Buildings and General Services might be

nized, however, that some of the labs could be located else- . ]
more or less. If a separate new building were required,

where if necessary. The labs identified in the space programs .
the cost to BGS would almost certainly be greater.

as Tier 1 are the analytical or “wet” labs. These, and the core i .. . .
2. Operating Efficiency: For the Tier 2 labs that provide

space and the administrative space are fundamental to the . . L
samples to the Tier 1 labs for analysis, a location in the

operation of the proposed facility. The labs that are identified . . .
same facility enhances operational efficiency. A separate

as Tier 2 and Tier 3 are generally “dry” labs and not as intrinsic . .
location would require frequent transport of samples

to the operation of the lab, but it is still advantageous to in- o .
between facilities, as many of the samples are time sen-

clude them in the same facility if possible. Implications of
yie P sitive. This will add labor cost every year throughout the
life of the facility.

3. Safety / Risk Management: Although the Tier 2 and Tier

including or excluding the Tier 2 and Tier 3 labs in the facility

are outlined below and in the table on the following page:

1. Space and Cost Efficiency: Each lab located elsewhere 3 labs are planned to be administratively separate, co-
will require at least as much space in another location as locating them on the site of the collaborative analytical
it would require in the proposed new facility. Most like- lab offers better opportunity to assure that safety, quali-
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ty, and waste management standards are consistently

implemented, thereby reducing risk

4. Lab Access: Many of the Tier 2 labs utilize some level of
specialized laboratory services, although sometimes on a
small scale. These requirements raise concerns for Tier
2 and Tier 3 labs if located elsewhere:

e  This requirement may limit the state’s options in
finding other space that can accommodate the spe-
cialized needs of the Tier 2 labs. Fragmenting rather
than consolidating specialized systems will likely
make it relatively expensive to procure the neces-
sary space.

e Some Tier 2 labs may be able to make use of spe-
cialized equipment and space in Tier 1 labs if co-
located, but would require their own dedicated
equipment and space if located elsewhere.

5. Future Growth of Collaborative Model: The current plan
is that the Tier 2 and Tier 3 labs will be administratively
separate from the collaborative analytical lab, as outlined
elsewhere in this report. If they are co-located, howev-
er, the option remains open to incorporate them into the
collaborative model in the future. This would not be
readily possible if they were located on a separate site.

6. Long Term Flexibility: Locating the Tier 2 and Tier 3 labs
within the new facility offers a high level of future flexi-
bility for growth in the future. Some possible scenarios
include:

Conceptual Facility Diagram

42

e [f growth does not occur, the facility can continue to
operate as originally planned.

e  Growth may occur in some areas, while other areas
recede due to reduced demand, or due to miniaturi-
zation of processes that reduces space needs. With
more space under one roof, flexibility to accommo-
date this is maximized.

e  Growth may occur, and more space may be needed.
If the Tier 2 and Tier 3 space is designed to be up-
gradeable to analytical lab (Tier 1) space, as outlined
in Section 3, the choice can be made at that time of
which functions may need to be moved to another

location, or into an addition.

If any lab has to be eliminated from plans for a new facility, it
is recommended that Weights and Measures be considered
first. This lab has the least specialized space requirements,
and has the least interface with other labs. It is adequately
housed in Berlin currently. It can remain there, if the state
can continue to lease the building, and can identify a compati-
ble occupant for the balance of the building.

If necessary, Air Quality may be considered for elimination
from the new facility as well, due to relatively limited direct
interface with other programs. The remaining programs

would either:

e  lead to a significant reduction in operating efficiency if

not co-located, because they interact closely with the
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Co-Located Laboratory Space Program

Equipment and

Agriculture Laboratory Lab Support Sample Stoage Lab Office
(9,375 NSF) (225 SF Module) (100 SF Module) (100 SF Module) (100 SF Module)
Animal Health III

Py IIIII HEN ] |
Pesticide Enforcement . . . . .

Feed and Fertilizer

Meat

Plant Industry Lab

Animal Pathology Lab

Weights and Measures Lab I. .. . . . . . . .
[ 1 1]

Administrative Services

Department of Environmental Conservation Lab

(10,000 NSF)

Metals Analysis Lab lIII .

Microbiology Lab lIIII .

Inorganic Chemistry Lab lll.. . .

Organic Chemistry Lab IIIII . .

Biomonitoring Lab IIII ... . - . . .
=

Air Quality Lab II . . . . . .
EEEEN

Administrative Services

Other Agency of Natural Resources Lab

(925 NSF)

Forest Biology Lab l

Fish and Wildlife Lab .

Core Facilities
(2,900 NSF)
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Collaborative Laboratory Space Program

Nutrients Lab l I I I . . [il
HiEse lll HEEEN EEEEE N
Nonautomated Analysis and

Inorganics Lab Illll .. Ii
Organics Lab lIII. . . I!!]

Co - Located Labs

Air Quality Lab I I B HERER
[ ] ]]

Microbiology Lab ll. ll.l . . E !

Molecular Biology Lab I l . . . . E

Co - Located Labs

Plant Health Lab l l ] ]

Forest Biology Lab l
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Cost and Schedule

Proposed Budget for New Facility Construction

An overall capital cost model for the construction of a new
laboratory facility should include the anticipated construction
cost, design and other professional fees, furnishings and
equipment provided outside of the construction contract,
moving costs, internal project management costs, escalation
appropriate to the anticipated date for start of construction,

and a contingency for unforeseen conditions.

For this proposed laboratory facility, no design work has been
completed, nor has a site or location been selected. As such,
the cost model at this time is based on the preliminary space
program, historical cost information for similar facilities, and
appropriate allowances for unknown conditions such as site
acquisition costs. Where applicable, we have reviewed the
drawings of the Waterbury lab facility that was destroyed to
gain further understanding of the general type of construction
that is anticipated. The budget developed to date assumes
that there will be no inordinate costs for site preparation
(such as rock removal or blasting) or for any environmental

remediation on the selected site.

The budget is based on construction in the Montpelier area.

If the facility is located near the Department of Health facility
in Colchester or on a site on or near the University of Vermont
campus, it is likely that the area around the site would be
more congested. In that case, a contractor could incur some

premium cost to manage the more difficult site logistics.

The proposed budget on the following page projects a total
cost of between $14.4 million and $18.1 million dollars, de-
pending on contingencies for unforeseen conditions and the

extent of cost escalation. The proposed budget includes:

e  Contingencies for unforeseen design and construc-
tion issues, and an estimating contingency, that
altogether total approximately $2.8 million dollars.
These are considered appropriate values to carry at

this stage of the project.

®  An escalation factor of 7 percent, which is approxi-
mately $900,000. This is based on construction
starting in two years (spring of 2016), and occupan-

cy of the completed building 14 to 16 months later.

e  The proposed budget is based on the size of facility
required to accommodate the collaborative model,
Option 3.

e  Asite acquisition allowance of $200,000 that could
vary considerably, or may not be required at all if

the selected site as leased.

e No allowance has been made at this time for new
furnishings or equipment. It is assumed that ex-
isting furnishings will be moved. Any new laborato-
ry equipment or instruments that may be required,
other than fume hoods, biosafety cabinets, etc. is

assumed to be budgeted separately.

Basis of the Conceptual Construction Cost Estimate

The following outlines the assumptions made about the de-
sign and construction of the proposed facility in order to de-
velop a conceptual cost model, including size, general configu-
ration, and primary materials and systems used. The concep-
tual cost model is assembled from historical costs for each
system and assembly that would typically be expected in an
analytical lab similar to the proposed facility. In many cases,
the systems and assemblies are similar to those that were
used in the Waterbury facility that was lost. The detailed
construction cost breakdown is included on Page 56.

1. Estimate Summary: This conceptual construction esti-
mate includes all normally included construction trade
costs as well as pre-construction estimating and design
contingencies, builder’s construction contingencies, own-
er’s contingencies, general conditions (staff), general
requirements, contractor bonds, general liability Insur-
ance, Montpelier building permit fees, escalation (to
March 2016), builder’s pre-construction service fee and

construction manager’s fee.

2. Estimate Re-cap: The estimate is organized in seven sec-
tions; Core & Shell Building Costs, Tier 1 Laboratory Fit-
out, Tier 2 Laboratory Fit-out, Tier 3 Laboratory Fit-out,
Core Facility Fit-out, Administration Fit-out and Sitework.
The sections are based on the Collaborative Space Pro-

gram.

3. Sitework costs are based on a utilizing an average unit
price for Site Development. This average site develop-
ment cost (based on historical data) includes Site Prepa-
ration, Earthwork, Site Utilities (Electrical, Fire Protection
Water, Telephone, Data, Domestic Water, Sanitary Sew-
er, and Gas +/- 150’ from street), Site Paving and Site

Improvements. The cost would not include excessive
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PROJECT COST SUMMARY

State of Vermont: VAAFM / DEC Laboratory Facility

BID DATE: 1/1/2016

Construction

Start: 4/1/2016

COST CATEGORY Total
I I
| |CONSTRUCTION (BUILDING)
A. |Trade Costs $9,434,000
General Conditions / OH&P $1,802,000
| SUBTOTAL $318 / SF $11,236,000
I |CONSTRUCTION (NON BUILDING)
A. |Sitework $1,200,000
B. |Site Utilities - included with sitework $0
C. |Hazardous Materials Abatement (none anticipated) $0
I SUBTOTAL $1,200,000
11l |[FURNISHINGS FIXTURES & EQUIPMENT
A. |Audio Visual Equipment (none assumed) $0
B. |Furnishings (none assumed) $0
C. |Telecom Equipment - included with network $0
D. [Computer (Network) Equipment $100,000
E. |Appliances $1,500
Other $0
111 SUBTOTAL $101,500
IV |FEES & EXPENSES
A. |Architect $1,125,000
Geotechnical $10,000
Legal $0
Land Survey $10,000
Specialty $25,000
B. [Builders' Risk (Owner's Insurance) at 0.3% $37,308
C. |Permits - included above $0
D. |[Moving Costs $25,000
E. [Construction Materials Testing $50,000
IV SUBTOTAL $1,282,308
V |OTHER
Site Acquisition Allowance $200,000
Security during Construction (none assumed) $0
Project Management Allowance 3% Constr + Furn Total $376,125
V SUBTOTAL $576,125
PROJECT COST TOTAL WITHOUT CONTINGENCIES $407 / SF $14,395,933
||
CONTINGENCIES & ESCALATION
A. |Estimating Contingency at 5% $472,000
B. |Design Contingency at 10% $990,000
C. |Escalation at 7% (3.5% per year x 2 years) $885,000
D. |Owner's Project Contingency at 10% $1,372,000
SUBTOTAL $3,719,000
PROJECT COST GRAND TOTAL $512 / SF $18,114,933
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Cost and Schedule

rock excavation, removal of contaminated soils, and ex-
cessive earthwork (cut/fills). This cost could vary consid-

erably depending on the actual site selected.

4. Foundation costs are based on the Vermont State Labor-
atory Building built in 1989, which is similar in size to this
conceptual building, in order to determine a “sample”
quantity of all components of the foundation system for
this type of building. The components include conven-
tional wall and column footings, concrete foundation
walls, slabs on grade and composite concrete slabs on

metal deck.

5. Superstructure costs are based on a two-story structural
steel frame designed to be 15 Ibs per sqft of building
area. The scope includes columns, beams, bracing, mo-
ment connections, metal floor and roof deck, metal pan
stairs and miscellaneous metals. The entire steel frame is

assumed to be spray fireproofed.

6. Exterior enclosure is based on a 2-story building with a
footprint of approximately 250'x70’. The building height
is 29’-0” with 14’-6” floor to floor and floor to roof
height. Exterior wall is comprised of a cold formed metal
stud back-up wall, insulation, air and vapor barrier, and
brick veneer (equals 75% of total exterior wall), punched
windows (equals 15% of total exterior wall), and “special
feature” glass walls at the entrance (equals 10% of total

exterior wall).

7. Roofing is based on a PVC membrane roof with tapered
insulation, aluminum flashing and trim, walkway pads

and roofing accessories.

8. Interior Construction and Finishes: The fit-out areas in-
clude primarily metal stud / gypsum wallboard partitions,
with limited concrete block. The partition and door open-
ing density was based on a study of the 1989 laboratory
building, reduced 25 percent. Percentages of ceiling
types, flooring and wall finishes were based on the 1989
building’s finish schedule which indicated various finishes
suited for different types of labs and other fit-out areas.
Some of the finishes include: acoustical ceiling system,
gypsum wallboard ceiling systems, exposed painted ceil-
ings, allowances for special ceilings, gypsum wallboard
soffits, carpet tile flooring, sheet vinyl flooring, vinyl tile,
sealed concrete floors, rubber flooring, and ceramic tile

floors.

10.

11.

12.

13.

14.

Equipment, Furnishings and Special Construction costs
includes loading dock equipment, residential equipment,
window treatments, lab equipment, lab fume hoods, and
lab casework . Allowances are included for visual display
boards, signage, wall and corner guards, toilet compart-
ments and accessories, fire protection specialties, and a

200 sqft freestanding greenhouse.

Conveying Systems costs include one (two stop) passen-

ger/freight hydraulic elevator with standard cab finishes.

Fire Protection costs include a fire protection “central
plant” entrance assembly (not including a fire pump),
standpipes in the fire stairs and piping mains in the corri-
dors. The fit-out areas include sprinkler fire protection
design based on a sprinkler head covering between 110 —

130 square feet.

Plumbing costs include a “central plant” (domestic hot
water heater, circulation pumps and piping, rainwater
drainage system) with plumbing fit-out specific to the
areas. The fit-out costs includes plumbing fixtures, water
distribution piping, sanitary, waste and vent piping,
equipment piping/connections, and “other” plumbing
system (DI water, gas, compressed air, etc.)

HVAC costs include a central plant for heating hot water
systems. The boiler serves roof top air handlers with DX
cooling, interior FCUs, VAVs, CUHs and tempered MAUs
with insulated supply and return HVAC piping. Other
equipment includes exhaust fans, water treatment sys-
tems, heat exchangers, condensate recovery systems,
etc. The building is fully ducted with rectangular galva-
nized and stainless steel, insulated, supply ductwork, and
exhaust ductwork. The perimeter wall includes base
board fin tube radiation in office spaces. A building man-
agement system monitors and controls all HVAC systems

in the building.

Electrical costs include a 1000 amp service entrance with
main distribution panels and switchgear. A 250KW, dual
fuel, generator (with ATS, conduits and feeders) provides
emergency power to the building’s life safety systems.
The building electrical central plant cost also includes
electrical equipment connections, lighting control sys-
tem, power inverter, tele/data head end system, fire
alarm annunciator panel and security head end system.

The electrical fit-out includes power distribution panels
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Site and Location Options

Location Issues

Three possibilities for the location of the lab have been sub-

jected to an initial review as part of this study:

. Locate within a 10 mile radius of Montpelier, on a site to

be acquired.

e  Locate adjacent to the new Department of Health Lab in

Colchester

®  Locate on or near a University campus. The two most
realistic options appear to be the University of Vermont
in Burlington and Vermont Technical College in Ran-
dolph.

Each of these choices has pros and cons. The table on the
following page compares and contrasts several factors that
may ultimately influence a decision. Several of the key issues

are discussed further, as follows:

Centrality of Montpelier: Locating near Montpelier would
have the benefit of improving the lab’s access to agency lead-
ership and resources, reducing “windshield time”. It would
also be somewhat centrally located for Departments that are
providing services throughout the State.

Access to Lab Resources in Colchester: A site adjacent to the
Department of Health and UVM research facilities could have
significant benefits to efficiency, productivity, and greater
collaboration in the long term. In addition, it is foreseeable
that the area around the DoH Lab in Colchester and the UVM
research facilities could well develop into a “technology park”
type of environment in the future, providing even more sig-
nificant opportunity for the growth of lab space (or the lease
of lab space).

BSL-3 Access: The potential future need for BSL-3 capability
needs to be considered carefully. A Colchester or Burlington
location provides convenient access to existing

BSL-3 facilities at the Department of Health lab, if they can be
made available when needed. This availability should be con-
firmed if this is to become a basis for a siting decision. If the
lab is located in Montpelier or Randolph, and BSL-3 capability
becomes necessary in the future, the available options will
likely be a costly addition to the facility, or a willingness to
make a trip to Colchester to use BSL-3 facilities there

(assuming availability, as mentioned above).

Campus Issues: Locating the facility on a college campus may

offer access to resources that can be shared, such as class-
room and conference space, safety and waste management
plans, and perhaps campus central steam or chilled water
plants. If any of these are available and can be utilized, it may
be possible to reduce the size and cost of the new building
accordingly. Conversely, siting and future expansion options

could be limited by the campus master plan.

Site Procurement: This study generally does not include re-
view and analysis of specific sites for a new facility. In fact, no
specific sites have been identified in the Montpelier area, or
on or near the University of Vermont or Vermont Technical
College campuses. The potential location near the Depart-
ment of Health lab in Colchester is somewhat clearer. From
initial review, there are two potential buildable sites near the
DoH lab, one to the north and one to the west:

e  The site to the west appears to be adequate to readily
accommodate the proposed facility, but it is not clear
whether it can be made available. It is owned by the
University of Vermont and is reportedly reserved by the

university for a new building.

e  The site to the north is privately owned and would need
to be acquired by the state, or be acquired by the univer-
sity for lease to the state (as was the land for the DoH
facility). This parcel is smaller than the parcel to the
west. The parcel appears to be large enough to accom-
modate the new lab facility as currently envisioned. Itis
not clear whether it is large enough to accommodate all
of the ancillary site requirements, such as parking, out-
side storage, and shipping/receiving. Further study is
needed to confirm the buildable limits of the site, and

whether all needs can be accommodated.

The potential future needs should be carefully weighed when
considering site options. A location near the Colchester site
of the DoH Lab may not be ideal as regards interaction with
other departments and field personnel, and it may be more
costly initially. If an adequate site can be secured, it may still
provide the best opportunity for broader collaboration and
the lowest risk option for growth in services looking to the

next 5 to 20 years.
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Conclusions and Recommendations

This study examines three options for the permanent re-
placement of the lab facility in Waterbury that was jointly
operated by the Vermont Agency of Agriculture Food and
Markets and the Vermont Department of Environmental Con-

servation. The three options are:

e  Option 1is to OUTSOURCE essential laboratory
testing to commercial laboratories and/or to public

laboratories in other states.

e  Option 2 is to replicate the model that existed in the
Waterbury facility as closely as possible, whereby
the Agency of Agriculture and the Department of
Environmental Conservation would be CO-LOCATED
but maintain separate laboratory operations in the

same facility.

e  Option 3 is to consolidate VAAFM and DEC pro-
grams in a single COLLABORATIVE facility operated
jointly by the two agencies under a new governance
model, in order to maximize efficiency and eliminate

duplication.

The three options were selected in an effort to encompass the
full range of possibilities available to replace the lab function-
ality that was lost. The study also considered various second-
ary issues such as whether to consolidate all functionality on
one site or to disperse among other locations, where a new
facility might be located, and the impact of foreseeable

growth.

The Outsourced model (Option 1) does not appear to be more
cost effective than the other two options, nor does it appro-
priately address all issues related to quality and response
time. It does not appear to handle well the need for research
and analysis with respect to new services or growth in ser-
vices. Additionally, for some tests, especially in the environ-
mental field, few if any outside labs have the capability to
detect the low levels of contaminants that the tests require.

The Co-located model (Option 2) does adequately address all
of the relevant issues and would be a responsible solution for
the State of Vermont. It would be the easiest to implement of
the three options because it would essentially be “business as

IH

usual” with a new facility modeled after the one in Waterbury
that was lost. However, programmatically it would suffer
from the same functional weakness of redundant services
between VAAFM and DEC. In addition, it could only marginal-

ly implement the recommendations of the 2006 APHL study

for improved operations.

Of the options studied, the Collaborative model (Option 3) is
the choice most likely to lead to improved functionality,
growth, efficient cost of construction, and reduced operation-
al cost. A significant benefit of such a solution is the ability to
implement proven production workflow enhancements com-
monly referred to as “Lean Production Management”. The
one significant challenge with Option 3 is that a major change
in governance will be required for it to be successful. So far
during this study, representatives from VAAFM and DEC have
consistently expressed their willingness to make these major
changes. It is assumed that this willingness will continue and
develop further as a program for construction of a new lab

continues.

Thus, the significant benefits of a Collaborative Lab model
(Option 3) are:

®  Reduced operating cost compared to the Outsourced
model (Option 1), and more effective in urgent and
emergency situations, where immediate and/or large

scale response is needed.

e  Reduced cost of construction by approximately $1.7 mil-
lion, compared to the Co-located model. The anticipated
cost for the facility is $14.4 million before escalation and
allowances for unforeseen conditions. Assuming con-
struction starting in 2016, the total budget inclusive of
these allowances would be $18.1 million, as outlined in
Section 5 of this report..

®  Reduced cost of facility operation, compared to the

Co-located model.

e Reduced staffing costs by approximately $250,000 per
year, as compared to the Co-located model.

e  Reduced “fee for space” for facility charges by the Ver-
mont Department of Buildings and General Services of
roughly $30,000 per year as compared to the Co-located

model.
e  Best use of space for current needs and future growth.

e  Best operational management of work flow and demand

to manage growth and peak/emergency situations.

e  Most flexibility to adapt to new developments such as
growth and changes in testing requirements, and evolv-
ing partnerships with neighboring states and with institu-

tions within Vermont. Potential partnerships with other
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states, with the Department of Health, and with the Uni-
versity of Vermont or Vermont Technical College can be

studied further as planning continues.

e  Opportunity to implement “Lean Production Manage-

ment” techniques.

Opportunity to efficiently implement all recommenda-
tions of the 2006 APHL study.

Alignment with strategic initiatives of the State of Ver-

Recommendations

1. Construct a new laboratory facility for VAAFM and DEC
and operate it as a collaborative facility with shared
governance, with lab functions aligned based on scien-
tific discipline (Option 3). Include all lab functions de-
fined as Tier 1, Tier 2, and Tier 3 in the new facility, and
design it for future growth of Tier 1 functions into space

initially occupied by Tier 2 / Tier 3 functions.

e  Provide funding for and immediately begin a pro-
cess to determine the preferred location and de-
sign for the new facility, and to then select and
obtain the rights to a specific site. The site for the
new facility should be confirmed no later than the
end of 2014. Funding should, at a minimum, pro-
vide for site selection, acquisition, design and
planning costs..

e  As part of the site selection process, develop an
order of priority among the key factors affecting
the decision: proximity to Montpelier, access to
BSL-3 space, future collaboration with the Depart-
ment of Health, and the potential of a higher edu-
cation partnership.

e  Design the new facility for flexibility and growth, so
that the Tier 1 analytical labs can grow into space
occupied by the Tier 2 and 3 labs if necessary, and
to facilitate changing priorities as state and region-
al partnerships evolve. Plan for anticipated growth
in testing, including areas such as food safety, or-
ganic agriculture, GE seed testing, and air toxics

analysis.

2. Develop a collaborative governance model for a consoli-
dated and jointly operated laboratory that appropriate-
ly shares authority, responsibility, cost and benefits
between VAAFM and DEC. If not feasible due to legal
constraints on the agencies, then shift all lab personnel
to either VAAFM or DEC and implement an appropriate

governance model. Implementation of this new model

need not wait until the new laboratory facility is com-
plete; in fact, it should be implemented at the earliest

reasonable opportunity.

e  With the introduction of the new governance mod-
el, implement coordinated plans for laboratory
safety, laboratory waste management, and labora-
tory quality assurance. Require that all occupants
of the facility, whether part of the shared govern-
ance model or not, be subject to the safety and
waste management policies established for the
facility. Engage a qualified consultant to partici-
pate in the design of the new facility to ensure that
these issues are considered in the design.

e Implement a LIMS (Laboratory Information Man-
agement System) throughout the lab (DEC is al-
ready using LIMS, but VAAFM needs to bring LIMS
online). Consider whether outsourcing of LIMS is
advantageous. Engage a qualified consultant to
advise on whether to retain or replace the current
DEC system, whether and how to interface with
the Department of Health system, and how to
manage user requirements for security and chain
of custody where needed. Implementation need
not wait until the new laboratory facility is com-

plete.

Include enhanced biosafety level 2 (BSL-2) features in
the new facility for future flexibility and ability to re-
spond to a crisis situation. Investigate whether the
Department of Health would be willing to provide ac-
cess to their BSL-3 facility if this becomes necessary in
the future.

Both as the project develops and after the new facility is
complete, continue to explore and upgrade partner-
ships with labs in other states, and with institutions in
Vermont, to develop areas of leadership and specialized

expertise in each location.

Implement, at a minimum, all major recommendations
of the 2006 APHL Study (see Appendix B, page 71).
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Appendix A: Emergency Response Narratives

The examples listed below are a brief overview of the condi-
tions that the labs are regularly required to regulate, investi-
gate and/or resolve. In many instances the demand for infor-
mation is immediate., and in many cases the need could not
have been anticipated Analytical capability is crucial in order
to provide accurate information and recommendations that
will provide resolution and peace of mind, conserve re-

sources, and prevent financial losses.

Vermont Agricultural Laboratory

Over many years the Agricultural Resource Management Divi-
sion and the Food Safety Consumer Protection Division (FSCP)
have responded to a wide variety of situations that have re-
quired analytical laboratory services as part of the response
and subsequent resolution. Additionally, FSCP routinely uses
the analytical services to provide verification sampling to en-
sure ongoing compliance by the regulated community. The
following examples demonstrate the ability of the Agency and
Divisions to respond quickly and efficiently to issues that
affect growers, consumers, the general public and agricultural
service providers. It seems clear that future issues will contin-
ue to demand analytical services that are nimble, responsive
and fully capable of meeting any demand. Based on past

experience it is equally as clear that Vermonters expect this.

1. Neighbor/Orchard 1996-1999: Pesticide drift/
contamination case: The neighbor of a large orchard had
concerns that orchard pesticides were contaminating
their well, pond and large portions of their property
through drift. This case was ongoing for a number of
years and required the analysis of many water and vege-
tation residue samples. Sample results led to manage-
ment changes at the orchard reducing the potential for
contamination and allowing the Agency to assess the

potential risks on the neighboring property.

2. Lead/Maple: 1994-1998: Analysis of maple syrup for
lead content. Older sugaring equipment may contain
lead from solder joints thus impacting syrup. Extensive
analysis of syrup allowed the Agency to stimulate change
within the industry and replace potentially contami-

nating equipment.

3. Neighbor dispute/herbicide damage: 1995: A homeown-
er complains that their neighbor is poisoning a hedge
along the property boundary. Soils analysis determines

that triclopyr (garlon) is present in high concentrations.

Subsequent investigation confirms neighbor’s use of
garlon on the bordering hedge. This case was part of a

larger boundary dispute being fought in court.

Maple tubing: 1996: Some tubing used to collect maple
sap was associated with off flavor syrup. Subsequent
investigation determined that phenol and phthalates
were responsible for the problems. These compounds
were not allowed in food grade containers and equip-
ment and presented potential health issues. Extensive
analysis allowed the Agency to determine which types of
tubing were suited to this purpose and to steer industry

to using appropriate materials.

1996: Benomyl/Simazine: Golf greens were damaged
from a fungicide application. Sampling and analysis dis-
covered simazine contamination in the fungicide prod-
uct. These results allowed the applicator to obtain resti-
tution for the damage. In addition, the case was referred
to EPA for investigation of the producer establishment

distributing the product.

Mis-application/crop damage: 1996: Substantial portions
of farm’s corn silage crop were destroyed or damaged by
the over application of pendimethalin. Laboratory anal-
ysis was able to confirm the pesticides used and concen-

trations used in order for the farmer to seek restitution.

School Carpet Contamination: 1997: School maintenance
workers sprayed a carpet with diazinon to control head
lice. Agency staff collected, delivered, and analyzed car-
pet samples within 24 hours of receiving the complaint.
Letters went home to parents the same day explaining
what was used, where it was used, the current levels

present in the carpet and associated risks.

Organic Farm Drift: 1997: An organic farm’s crops were
destroyed due to drift from a neighboring aerial applica-
tion of herbicides. Agency investigation along with labor-
atory analysis determined the cause of the damage, con-
firmed the herbicides used and assisted in an insurance
settlement for the organic farm. Subsequent sampling

preserved the farm’s organic certification.

Christmas trees/drift: 1997: A neighbor complained that
herbicide applications were being made in very windy
conditions thus contaminating their property. Investiga-
tion and analysis of samples from the site confirmed

drift. Subsequent enforcement leads to management
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10.

11.

12.

13.

14.

15.

16.
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changes at the farm to reduce off site movement of pes-
ticides.

Railroad herbicide use in no spray zone: 1997: Applicator
violated permit by spraying railroad ballast within a well
delineated no spray zone. Analysis of vegetation and
drinking water confirms the pesticide used in the no
spray zone and that the drinking water was not impact-
ed. This case played out in the media and having defen-
sible analytical results allowed the Agency to provide

accurate information.

Office misuse/diazinon: 1997: Landlord used diazinon
inappropriately leading to exposure claims of employees
in office. Sampling and analysis allowed agency to con-
firm what was used and to provide recommendations

for remediation.

Clomazone drift case: 1997: Herbicide volatility caused
plant damage near the site of application (pumpkins).
Sampling and analysis confirmrd the product used and
the limits of it’s impact on neighboring properties. Sub-
sequent investigation leads to product label changes.

School: Drift: 1998: Neighboring corn field treated with
herbicides. Investigation includes swab samples of play-
ground equipment and vegetation. Confirmation of drift
led to applicator cleaning playground equipment. Analy-
sis of levels found provided information to parents as to
the risks associated with detected levels of herbicide.

Orchard/Neighbor pesticide/well contamination: 1999-
2005: Longstanding neighbor dispute began with allega-
tions that the orchard was contaminating the neighbor’s
water supply. Investigation and sample analysis of drink-
ing water detects no pesticides. Later complaints of pes-
ticide runoff to neighbor’s property are confirmed via
sampling and analysis. Enforcement action taken and
management changes are made at the orchard. This was
a long, ongoing case involving numerous claims and
counter claims. Results generated by the laboratory
allow the Agency to manage the pesticide risks inde-

pendent from the other issues at these properties.

Large Grocery Chain/Meat Adulteration by Species: 1999:

Price Chopper fined on two counts $2002.45 for sales of
veal patties which contained greater than 3% pork,

[species violation] per Vermont and Federal lab analysis.

Larger Grocery Chain/Mislabeling: During a period from

17.

18.

19.

20.

21.

22.

1999 through 2003 Price Chopper supermarkets in Ver-
mont were fined $12,144.07 for ground beef which con-
tained greater than the labeled fat content. During this
period approximately 315 samples were analyzed by the

Agriculture lab in support of these actions.

Larger Grocery Chain/Mislabeling: 2001 P&C Foods fined
$752.98 for ground beef that was labeled 80% lean

which contained 23.1% fat per Agriculture lab analysis.

Retail Stores/Dangerous level of Nitrite in Products for
sale: Nitrite sampling of cured meat products produced
at retail stores demonstrated excessively high levels of
nitrite (restricted ingredient) in products for sale to the
consumer. This resulted in the removal of the ability of
retail stores to be able to cure product using the retail
exemption to inspection, without a third party audit and
HACCP plan. The results generated by the laboratory
helped to remove potentially harmful food from sale,
and prevented it from being produced in the future with-

out stricter oversight.

Warrior/Armyworm misuse: 2001: Insecticide misuse on
thousands of acres of mixed alfalfa/hay put large
amounts of feed at risk of being condemned. Agency
sampling and analysis of haylage from over 100 dairy
farms demonstrated suitability of feed. Without this
analysis all of the feed would have been condemned by
FDA. Investigation and analysis of collected samples led
to numerous enforcement actions with largest proposed
penalties in the history of the pesticide enforcement

program.

Paraformaldehyde/maple containers: 2002: Imported
containers for maple syrup were causing off flavor in the
packaged syrup. Laboratory analysis was instrumental in
determining that the cause was high levels of paraform-
aldehyde in the containers. Containers condemned for

use.

Clarendon Schools/Cancer Cluster: 2004: Unusual num-
bers of childhood cancers activated residents to deter-
mine the cause. Corn herbicide use in the area was a
focus of attention especially as it may have impacted a
nearby school. Agency sampled school air intakes, filters
and numerous water supplies for corn herbicide pres-

ence. None detected.

Railroad Herbicide use/Monitoring: 1997-2008: Asa
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23.

24.

25.

26.

27.

result of public concerns raised regarding herbicide use
within railroad rights of way the Agency began a moni-
toring program of surface waters near railroads. Results
allowed the Agency to recommend management chang-
es to railroads and to modify permits issued for herbicide

use.

Pet food/melamine: 2007: A national issue resulting in

the poisoning of many companion animals was the result 29.

of the compound melamine being imported in pet food
ingredients. The agriculture lab was able to gear up to
analyze for this compound in pet foods collected locally

in order to determine potential risks.

Allercare recall: Use of a dust mite control product led to

allergic reactions by homeowners. Subsequent analysis 30.

confirmed the presence of benzyl benzoate; active ingre-
dient. Further investigation determined that fragrances

in the product may also be stimulating allergic reactions.
Registrant ordered a nationwide recall of the products as

a result of this investigation.

Carcinogen detected in maple cans: 2008: Maple cans
manufactured in China and distributed by Swanton-
based company, New England Container Company, con-
tained a human carcinogen. The chemistry lab played a
significant role in mitigating the impact of this issue by

providing the laboratory data necessary to prevent fur- 31.

ther distribution of cans within Vermont’s maple industry
and ultimately to Vermont consumers. The laboratory
data also allowed the Agency to hold the distributor ac-
countable for their actions.

Waitsfield Elementary: 2008: Pesticide misuse; an herbi- 32.

cide was used on school grounds during school hours by
an uncertified applicator. Investigation and laboratory
analysis confirmed compound used and allowed the
agency to advise the school and concerned parents re-
garding risks associated with the presence of the herbi-

cide.

East Montpelier monitoring project: 2008: Long term

monitoring project resolved issues of shallow groundwa-

ter travel and well contamination. This was a complicat- 33.

ed investigation that required substantial sampling, anal-
ysis and interpretation relative to the local geology.
Neighboring farm changed management practices to

resolve the problem.

28.

Pawlet Elementary School: 2009: Parents of students
raised concerns regarding herbicide use on corn near
school. Agency investigation and analysis of school wa-
ter supplies and post application swab samples of play-
ground equipment and air vents determined that risks
associated are low. Agency field staff continue to moni-

tor this situation annually.

Pesticide dealership: 2010: Pesticide mix and load facility
abandoned resulting in potentially serious environmental
contamination. Agency sampling and analysis pre and
post cleanup assisted in closing the site, allowing for
some potential future use, and also allowing for robust

enforcement response.

Treated Utility Poles/well contamination: 2011: Com-
plaints of foul smelling water led to investigation of new
utility poles placed near shallow wells. The combination
of recent pole treatment (penta) and excessively wet
weather led to the leaching of penta into the shallow
groundwater table and thus to neighboring wells. Agen-
cy investigation and laboratory analysis provided infor-
mation to homeowners and the Agency, resulting in al-
ternative water supplies for those impacted and move-
ment of suspect utility poles. This also led to changes in
siting of utility poles in the future.

Spill Response: Montgomery: 2011: Pesticide applicator
rolled truck resulting in a spill to a nearby water course.
Agency monitoring of the surface water and laboratory
analysis provided information as to the potential impacts

of the spill on aquatic organisms.

Flooded Feed: 2011: Thousands of acres of corn silage
were flooded as a result of tropical storm Irene. Initial
responses from FDA suggested that the corn should not
be harvested or fed out due to potential mycotoxin and
heavy metal contamination. Agency sampling and analy-
sis of the harvested silage allowed on farm use in agree-
ment with FDA, thus saving farmers thousands of dollars
in imported feed costs. Silages from numerous farms

document metals and mycotoxin levels.

Formaldehyde: 2011-2012: complaints relative to formal-
dehyde foot bath use and application of manure contain-
ing formaldehyde to farm fields. Sampling and analysis
coordinated with ATSDR due to lab limitations in tempo-

rary facilities.
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34. Herbicides/Compost: 2012: Compost contaminated with
herbicides led to year long investigation and allowed the
Agency to assist those impacted. The resulting infor-
mation obtained also allowed the Agency to impact fed-
eral policy regarding product labeling and registration, as
well as making recommendations for best management

of compost.

35. Bedbug Pesticide Misuse: 2013: Since 2009, hundreds of
properties potentially treated with insecticide banned
for residential use. Agency staff, state health staff and
federal authorities all involved in managing the response.
Hundreds of samples obtained and analyzed by Ag and
Health laboratories. This case is ongoing but represents
the largest pesticide case in the history of the program.
More importantly, it demonstrates the need to be able
to provide analysis in order to manage a response to
protect human health.

36. Monthly Water sampling: Water sampling for monitoring
food producer water sources, to prevent adulteration of
prepared carcasses and meat and poultry products, and

to support regulatory control actions when necessary.

These are the high visibility cases, but in a normal year there
are many cases that are quietly resolved simply with the abil-
ity to determine if there are contaminants in a meat produc-
ing establishment’s water supply, in a property owner’s drink-
ing water or on their land. The routine monitoring capability
is as important as the ability to react to complaints or emer-
gency situations. The Agency is frequently required to medi-
ate differences between competing land uses and landowners
that may not be resolved by other jurisdictions. Laboratory
resources are critical to providing the needed factual infor-
mation necessary to resolve these cases. In addition, the
Agency is often called upon to provide technical and investiga-
tive support to other state agencies and federal entities in
resolving issues related to health and the environment be-
yond typical agricultural scenarios. In the past the laboratory
has worked cooperatively with law enforcement agencies to

assist with cases involving pesticides.

Perhaps most important of all is how the programs within the
Agency use information and data generated by laboratory
analytical services to make risk mitigation decisions, compli-
ance determinations, and pesticide management decisions;

many of which have national policy implications.
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Department of Environmental Conservation Laboratory

Originally a water quality laboratory, the Vermont Depart-
ment of Environmental Conservation Laboratory (DEC Lab)
has been at the forefront of modern scientific technology to
respond to a wide variety of needs and to service numerous
entities in and outside state government. The DEC Lab accom-
modates requests by programs in several divisions of the DEC,
including Air Quality & Climate, Waste Management & Pre-
vention, Watershed Management, Drinking Water & Ground-
water Protection, Geology & Mineral Resources, Facilities
Engineering, and Compliance & Enforcement. Additional sup-
port and service has been provided to the intra-agency De-
partments of Fish & Wildlife and Forests & Parks, and non-
ANR clients including AOT, AOA, BGS, EPA, Army Corp of Engi-
neers, USGS, UVM, Vermont State Colleges, municipalities and
non-profit groups. Listed below are examples of specific ser-
vices provided by the DEC laboratory that have benefited the
entities mentioned above. The benefit and value realized from
this unique collaboration of scientists includes custom tai-
lored services and personalized attention to accommodate
client’s desires (e.g., targeted analytes, limits of detection,
data interpretation, and deadlines), and reduced reliance and

cost of outsourcing state projects.

1. The Ambient Biomonitoring Network (ABN) program has
used the DEC Laboratory to help in determining water
quality conditions present within streams in Vermont as
part of its bio-assessments. When the biological condi-
tion of a stream is found to be impaired the ABN pro-
gram needs to determine the pollutant responsible for
the impaired condition. The DEC Laboratory has supplied
high quality data to help determine water contaminants
responsible in a wide variety of assessments. Examples
include determining the metals responsible for the im-
pairment of the West Branch of the Ompompanoosuc
River and then its recovery after superfund mitigation
efforts at the Elizabeth Copper mine. Nutrients were
found to be the cause of impairment at a number of
stream reaches including a tributary to the Stevens
Branch below at WWFT, Halnon Brook below a fish
hatchery, and Crystal Brook below a failing manure pit.
The ABN program has used the DEC Laboratory to help
determine the “reference” expectations for different
biologically based stream types within Vermont to assess

the impairment effects due to human land use within a
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watershed.

2. Inthe late 1980s the DEC Lab was requested to build a
data base for mercury in the edible section of fish. The
data has been used to quantify mercury in fish by loca-
tion and type of fish. The data has been valuable to the
DEC, been used by the Health Department to write
health advisories on the consumption of fish, and by the
Agency of Agriculture to evaluate its fish farming pro-
gram. A similar program was initiated to look at PCBs and
chlorinated pesticides in fish tissue. As part of a major
study of mercury contamination in the northeast, the
DEC Lab was instrumental in the development of data to
assess sediment and fish tissue mercury concentrations
from lakes in the Vermont - New Hampshire Region, and
contributing water chemistry measurements. These da-
tasets resulted in a significant enhancement in the State
of Vermont’s understanding of mercury contamination in
its lakes and rivers. The results of the studies were used
to issue and improve fish consumption advisories, pre-
pare certain seminal research papers in peer-reviewed
scientific literature, and substantiate the need for Ver-
mont’s comprehensive mercury legislation, which was

signed into law in 2005.

3. The USGS worked with the Lake Champlain Basin Pro-
gram in 1999 — 2010 to monitor the effectiveness of wa-
tershed storm water management practices in the Bur-
lington area. This long-term demonstration project con-
ducted by USGS and DEC staff not only helped to track
nutrient (phosphorus) reductions to Lake Champlain, but
was one of the few efforts nationally to determine how
watershed storm water practices were working in regard
to water-quality. These studies evaluated conditions over
many years and determined how water quality was

changing by providing high-quality, consistent data.

4. The LaRosa Analytical Services Grant is a partnership
between the DEC Laboratory, Vermont’s volunteer wa-
tershed groups, and the DEC Monitoring, Assessment
and Planning Program. The project began in 2003 and
has since partnered with 31 associations and assessed
over 800 sites throughout Vermont. The projects are
selected through yearly RFP’s and are chosen by a
group’s ability to assess, investigate, and diagnose a wa-
ter quality problem of statewide importance. The groups

are encouraged to present an action plan for the out-

come of their monitoring results. These projects are de-
signed with assistance from department staff and are
under the direction of a state required Quality Assurance
Project Plan (QAPP). In 2013, 16 LaRosa partners partici-
pated with this unique project and serve a vital purpose
by generating much needed water chemistry data.
Written reports referencing these data are utilized by
management to make informed decisions concerning

Vermont’s waters.

Considering the lack of ambient monitoring data for air
toxics, the Vermont Legislature mandated in 1993 (Act
92) that an air toxics monitoring program be conducted
by the Agency of Natural Resources. This mandate estab-
lished dedicated funds and directed the ANR/DEC to
measure the presence of hazardous air contaminants in
ambient air and gather sufficient data to allow the Secre-
tary to establish appropriate standards. The Air Quality
and Climate Division (AQCD) immediately began an air
toxics monitoring program which involved the collection
of ambient air samples at 4 statewide sites assessed for
volatile organic compounds (VOC) such as benzene and
1,3 butadiene, as well as carbonyl compounds such as
formaldehyde and acetone, and metal compounds such
as arsenic and lead. From 1993-2000, the VOC/carbonyl
portion of the network was conducted mainly through
participation in EPA's Urban Air Toxics Monitoring Pro-
gram (UATMP) using Clean Air Act (CAA) grant funds. In
1998, the AQCD decided to establish a turnkey in-house
program to minimize the reliance on EPA outsourcing
and dedicate Vermont State air toxics funds to their in-
tended purpose. The AQCD worked directly with DEC Lab
to design an air organics program, specify and procure all
of the necessary analytical equipment (for multiple
methods) and establish EPA-compliant standard oper-
ating procedures. The DEC Lab had all of the components
in place by the year 2000 for the AQCD to begin using the
DEC Lab for the analytical support for their Air Toxics
Monitoring Network.

In 2004, EPA established a National Air Toxics Trends
Station (NATTS) monitoring network to fulfill the need
for long-term air toxics monitoring data of consistent
quality. The primary purpose of this 27-site national net-
work of air toxics monitoring stations is tracking trends in
ambient levels of air toxic pollutants, regulated under

the Clean Air Act, that are associated with a wide variety
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of adverse health effects, including cancer and neurologi-
cal effects. Determining levels and trends of these haz-
ardous air pollutants (HAPs) will facilitate measuring
progress toward emission and risk reduction goals. Ver-
mont AQCD’s Air Toxics monitoring site in Underhill,
Vermont is 1 of the 27 NATTS sites and is considered a
representative national “background” site for this net-
work. The DEC Laboratory’s Organics program played an
integral role in establishing and incorporating an addi-
tional EPA NATTS method, performance and QA/QC re-
quirements allowing the AQCD to meet NATTS participa-
tion/QAPP requirements, and produced air toxics analyti-
cal results (VOCs, carbonyl compounds, and metals) of
high quality that met all of the established NATTS data
quality objectives (DQOs). The most recent EPA NATTS
Network Assessment Report (2012) gives Vermont
AQCD’s air toxics data its highest quality rating over the
entire period of NATTS operation.

In 2006, the AQCD was awarded an EPA Local-Scale Com-
munity Air Toxics Grant for $500,000 to address the lack
of ambient monitoring results for spatial and temporal
resolution of benzene and other related ambient air toxic
compounds. The EPA Grant provided AQCD funds for
equipment, staff and analytical costs to perform a 1-year
study in Burlington, VT and Manchester, NH. The main
study objectives were the validation of a benzene air
dispersion model, characterizing the degree and extent
benzene impacts populations in small to medium sized
urban communities, identify appropriate risk, and evalu-
ate the effectiveness of HAP source emission reduction
strategies. The AQCD worked directly with the DEC Lab
to hire 2 temporary employees (both subsequently hired
as permanent staff) and develop the capacity to process
and analyze the significant number of VOC samples col-
lected at Burlington and Manchester. The additional
benzene grant VOC samples represented a 700% in-
crease in the number of samples normally processed and
analyzed by the DEC Lab in one year. The temporary and
permanent DEC Lab staff worked diligently, including
nights and weekends to complete the VOC sample pro-
cessing and analyses within the sample hold times and
tight project deadlines. The DEC Lab provided high quali-
ty results for 98% of the VOC air samples collected during
the one year study which was integral to the ACQD
meeting all of its QAPP DQOs and EPA grant obligations.

10.

In addition to the DEC’s original project responsibilities,
numerous Burlington gasoline samples were collected

and analyzed for benzene and other VOCs.

In 2012 the EPA approved the nation’s first TMDL for acid
impaired lakes. The VT DEC Lab provided all the water
chemistry data to show that reductions in air pollution
resulted in improvements northeast water quality. Hav-
ing a high quality laboratory to provide consistent analy-
sis of trace level pollutants from 1980 — present demon-
strated to the EPA that the Clean Air Act has effected

results.

The Vermont DEC Laboratory has analyzed water sam-
ples from Lake Champlain since the 1970s in support of
long-term monitoring programs. These long-term data
were compiled and reported in a 2012 paper published in
the Journal of Great Lakes Research. The results provided
important insights into the nature and causes of environ-
mental change in Lake Champlain. Sodium concentra-
tions tripled in the Main Lake region since the 1960s.
Chloride increased in the Main Lake by 30% since 1992,
but declined in northeastern regions of the lake during
recent years, coincident with reductions in road salt use
in Vermont. Total phosphorus concentrations decreased
during 1979-2009 in southern and northwestern lake
regions, but increased by 72% in Missisquoi Bay where
chlorophyll-a concentrations doubled over the period.
There was a general lakewide trend of decreasing total
nitrogen levels during 1992-2009 that may have been
due in part to reductions in atmospheric nitrogen loading
to the watershed. No trends in hypolimnetic dissolved
oxygen concentrations or depletion rates were found in
any of the deep lake regions during 1990-2009.

In 1983 the lab found tetrachloroethene in the William-
stown's waste water. It had come from the Unifirst dry
cleaning operation in Williamstown. Concurrently the
Health Department had begun looking for trihalome-
thanes in drinking water, and reported detection of tet-
rachloroethene in the Williamstown drinking water. Sub-
sequent investigations showed tetrachloroethene at the
elementary school and other locations in the town. Im-
proper burial of Unifirst waste led to other contaminated
sites which fouled other receiving waters. DEC Lab per-
sonnel worked in a field EPA Lab with their assigned

chemist to categorize the site. Subsequently the DEC Lab
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A Report on the Laboratories of the Vermont Department
of Environmental Conservation and Agency of
Agriculture

Introduction

The Association of Public Health Laboratories (APHL) was invited by the Vermont
Department of Environmental Conservation (DEC) and the Agency for Agriculture to
objectively assess and review the operations of their respective laboratories to determine
areas of collaboration to improve customer service, to utilize technological resources
more effectively and efficiently and, as possible to improve cost effectiveness in the two
laboratories. APHL was asked to focus specifically on the analytical chemistry services
provided by the two laboratories.

The APHL assessment team was composed of Eric C. Blank, Dr.P.H., Director, Missouri
State Public Health Laboratory, Duane Boline, Ph.D., Director, Division of Health and
Environmental Laboratories, Kansas Department of Health and the Environment, and
Pandora Ray, National Center of Public Health Laboratory Leadership. The review and
assessment was conducted February 21-22, 2006.

Background

The Department of Environmental Conservation (DEC) and the Agency of Agriculture
rely on their laboratories to provide analytical support for regulatory programs in
pesticide formulation, registration and use, assurance of clean air and water sources, and
assurance of the quality and purity of animal feeds and agriculture products. The
regulatory work is highly proscribed by the U.S. Environmental Protection Agency
(EPA) for the analytical processes and procedures used in both laboratories. Over time,
as both the federal and state requirements became more refined, both laboratories
acquired modern, highly advanced instrumentation to meet the.needs of their parent
agencies. While modern instrumentation improves analytical capabilities and
productivity, it comes at a price. It increases direct costs and it leads to more
specialization in the people who use these instruments.

The two laboratories are co-located in a building in Waterbury, VT on a campus of state
facilities. With the exception of a central core area where administrative support
functions are housed, the building is a dedicated laboratory facility. The building is L-
shaped with each laboratory housed in a separate wing.

The DEC laboratory has a laboratory director, a Program Services Clerk, seven scientists
and a technologist. The Agriculture laboratory has a Laboratory Supervisor, a Laboratory
Technologist and six scientists. Three of those scientists are chemists and three are
microbiologists. The microbiologists are engaged in state and federal programs
overseeing dairy products, animal health and flock and herd disease prevention.

Both laboratories directly support their agencies and consequently have different
missions and operational characteristics. For pesticide formulation, regulation and use
the Agriculture laboratory is geared to be responsive should there be an event involving
possible misuse of pesticide. Because pesticide use is highly regulated, there is also the

_occasional need for formal chain-of-custody procedures and thorough documentation of
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analytical methods and processes, some of which may be very specialized for the
circumstances. Organic chemistry analytical procedures are used exclusively for
pesticides. The analysis of foods and feeds involve both organic and inorganic
procedures including tests for heavy metals, nutrients, fiber, fat and protein content.

The DEC laboratory primarily supports clean air and clean water programs. Most of the
work is generated through required sampling or monitoring programs and tends to be
predictable and somewhat routine. The DEC laboratories engage in organic and
inorganic analyses. EPA proscribes the analytical procedures and methods. However,
there are occasions such as fish kills, or spills in lakes or streams where additional
specialized testing is requested and which may require immediate action or response by
the laboratory. Several years ago the DEC laboratory acquired a laboratory information
management system (LIMS) to assist them with managing, analyzing and reporting the
data they generate from the automated analytical systems.

In 1995, Vermont conducted an internal review of all its laboratories looking for areas of
cost savings and efficiencies. Among its findings were the potential for collaboration
between the DEC and Agriculture laboratories in the area of metals analysis, and in
general collaboration among all the laboratories in developing or obtaining a common -
laboratory information management system. The report noted that the DEC laboratory
had a LIMS and suggested that other laboratories might use it.

In the intervening years, the administrations of DEC and Agriculture have encouraged
collaboration between the two laboratories with little visible effect. As state agencies are
expected to be more accountable and to effectively utilize all their human and fiscal
resources the two departments decided that another review of the operations and
functions of the two laboratories was needed. APHL was invited to assess and review the
two laboratory operations with a focus on their analytical chemistry functions and look
for potential areas where the two laboratories could work cooperatively and
collaboratively.

The Review Process .

Our review began with an entrance interview with, from the Agency of Agriculture,
Louise Calderwood, Deputy Secretary; Phil Benedict, Division Director; John Jaworski,
Laboratory Supervisor; Nathaniel Shambaugh, Chemist V; Rhonda Mace, Chemist 111,
and; Brian Wagner, Chemist III. In attendance from the Department of Environmental
Conservation were Gary Schultz, Chief of Operations; Harold Garabedian, Assistant
Director, Air Quality Division, and; Dr. Gerald DiVincenzo, Cnvironmental Scientist VI
(Laboratory Manager). We continued with a tour of both laboratories in which we noted
the instrumentation available and in use, discussed with staff the kinds of analyses they
performed and their workload in terms of sample numbers or number of analyses.
Throughout the tours we also discussed workflow, sample accessioning, tracking and
reporting. We interviewed Dr. DiVincenzo and Mr. Jaworski regarding their roles as
laboratory managers and the interactions between the laboratories, the programs they
support and the role of their positions and the laboratories within the broader missions of
their respective departments.
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Observations and Findings

Our charge was to review the operations and the analytical chemistry services of the two
laboratories and recommend potential areas for collaboration and cooperation. In the
course of the review and interviews we noted additional underlying factors that may
influence and affect any changes that may be considered. We acknowledge that these
factors are matters that can only be addressed within and between the two parent state
agencies, but these factors are also integral to the way the two laboratories are operated
and have been included in this report. '

1. The roles or missions of the laboratories within their respective agencies. We
noted that there was a more consistent understanding of the role of the laboratory
within the Agency of Agriculture administration and the laboratory supervisor.
Much of the Agriculture laboratory work is regulatory in nature with the
analytical needs clearly defined. Any changes in the regulatory work over time
were readily accommodated by improved instrumentation. Consequently, the
agency program staff and administration knew what to expect from the laboratory
in terms of services and response, and the laboratory staff and management knew
what was expected of them and established their operations to meet those needs.

There did not seem to be as much synergy within the DEC laboratory and the
programs it served. While much of the work done in the DEC laboratory is also
regulatory, some of the changes over time could not be addressed by improved
instrumentation alone. Throughout our visit we noted and were told of the
seemingly conflicting demands for labor- and instrument-intensive project
specific activities, while still satisfying the more routine needs. This issue also
was raised when the matter of response to environmental incidents, such as fish
kills or toxic spills was discussed. From the laboratory perspective, these .
situations require an approach and an allocation of resources, both human and
technical that are different than what the current laboratory operation is set up to
do. From the agency perspective, the laboratory is viewed as being rigid, and not
“customer friendly”.

2.“Silos”. Both laboratories and their staffs strongly identify with their
laboratories and their respective parent agencies. In other words, the two
laboratories see themselves as being so different from each other with respect to
purpose and customer bases, they don’t believe they have much in common.
‘What is more, this trait extended into the individual laboratories. Although staff
expressed superficial acknowledgement that the equipment and analyses are
similar in the two laboratories, there was also a noticeable perception that while
the analysts in the other agency lab were highly competent, their work was
distinct from the work conducted in their own respective labs. Even in areas
where the analysts use the same kind of instrument for a similar analysis, there
were expressions of uniqueness because of the “special methods”, the unique
nature of the programs being supported, or the plain fact that they used an
instrument from a different manufacturer (“Fords versus Chevys™).
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3, Laboratory Management. Even in small operations, given the imperatives to
make the most efficient use of resources and to be able to document that use, it is
critical that those vested with management responsibilities devote themselves full-
time to that end. This entails continuing, critical evaluation of operational
systems and processes; ongoing communication with programs and the
administrations of the parent agencies concerning service demands and the fiscal
support needed to meet those demands; and looking strategically at the regulatory
and technological advancements and changes that could affect the demands for
laboratory services in the future, and; problem solving. These functions are in
addition to the typical managerial functions associated with personnel, budget,
planning and fiscal accounting. For the most part, we noted an emphasis on test
management rather than operations management within the laboratories.

4. The physical lay out of the building is a barrier to collaboration, The L-shaped
design of the building housing the two laboratories is not conducive to
collaborative or cooperative operations. Because each laboratory is housed in one
wing of the “L” there are separate shipping and receiving areas, separate sample
receiving areas and pathways, separate glassware cleaning and preparation areas.
Yet it is these kinds of activities and functions that are the easiest to combine inr
co-located laboratories because they are common to all laboratories.

5. Current cooperative activities. Despite the strong sense of identity within the
two laboratories, and the physical barriers, we observed and were told of some
collaborative and cooperative activities. Both laboratory managers were pleased
with the sharing of a common source for distilled water piped to all the individual
laboratories. The DEC laboratory does nitrate testing for the Agriculture
laboratory. The DEC laboratory utilizes an ICP/MS for metals determinations
while the Agriculture laboratory performs metals analysis using an ICP/EC.
Agriculture samples that require determination at low concentrations are referred
to the DEC laboratory for analysis on their instrument.

6. The DEC Laboratory Information Management System (LIMS) is

* underutilized. That the DEC laboratory acquired a LIMS and has been using it

for a number of years is a credit to its organization and management. They do use
it for sample receiving and accessioning, quality assurance and reporting, and
they have included some management information for cost accounting purposes.
Yet we observed within the DEC laboratories hand-written work logs and no
central means of tracking samples through the laboratory. We also noted
instances where analysts were using spiral notebooks rather than bound notebooks
with sequentially numbered pages that are required for legal documentation.
Through our interviews we also noted that the full capability of the LIMS to
provide management data related to work volumes, work flow, turn-around times
for the different analyses and management of quality assurance data had not been
explored.
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Furthermore we noted that none of the instruments were interfaced with the
LIMS, so the raw data had to be downloaded to discs, and re-loaded into the
LIMS. It was explained that the DEC IT staff had put the LIMS on the local
server and there was reluctance on the part of the DEC laboratory to connect the
instruments directly to the LIMS because of the possibility that a computer virus
could be transmitted to the instruments from the common server or that the virus
protection software could interfere with data acquisition from the instruments.
This manual export of data to the LIMS undermines one of the principle functions
of a LIMS which is to take raw analytical data and convert it to a form for
analysis and reporting according to the specifications and criteria of its
programming. While the issue of possible interference with the instrument
software system is real, there are solutions that could be employed that will
protect both the instruments and the server.

As a separate, but related observation, the Agriculture laboratory, for all its
modern, automated instrumentation is still paper dependent. Each analytical area
has its own documentation procedure for the pre-analytical, analytical and post-
analytical processes and it is all done on paper, much of it manually entered.

7. Staff utilization. We observed that the chemists in both laboratories do all
levels of work, from analysis and instrument operation, sample receiving,
accessioning and preparation, glassware washing and preparation, even clerical
functions such as preparing final reports. The stated value of this was to give the
analysts a sense of “ownership” and accountability for the entire analytical
process. And, from the laboratory management perspective in both laboratories,
the higher-level staff, Chemists and Environmental Scientists, with greater
capabilities could be used with greater flexibility than Laboratory Technicians. A
concern was also raised that because these laboratories had limited staff sizes
there was limited capacity to back-up an analytical area if the principle analyst
was absent for an extended period of time. Additionally it was explained that the
DEC laboratory was considering having to put & cap or limit on its work- load
because the laboratory management did not feel there was enough staff to meet
current or anticipated demands. '

" Given the short time we had talking to and observing the staff we note that we
found them to be capable, competent and, to the extent we could tell, proficient at
their duties. They are assets for their organizations.

8. Quality assurance for analytical chemistry is duplicated in the two laboratories.
Due to the highly regulated and proscribed work in both laboratories, there is a

formal and extensive quality assurance process that is part of the laboratory
operation. This process requires extensive documentation, data analysis and
decision-making. Currently, both laboratory managers perform that function for
their respective laboratories. While that arrangement is understandable given the
way the laboratories are currently organized and operated, as a practice it is
preferable to have the quality assurance function assumed by a staff person that is
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not part of the management or specific analytical process. Certain accrediting
bodies actually require a quality assurance officer for a laboratory to assure
independence in reviewing quality control data. That individual is not a manager
with supervisory responsibilities, and generally is not assigned analytical duties in
the area or discipline for which they are responsible.

Recommendations, Notes and Comments

We were asked to look for areas where the two laboratories could collaborate and
also evaluate areas where functions could be consolidated. We have listed our
recommendations in order of ease of implementation and more immediate
benefits to the more difficult and complicated actions for the parent agencies and
laboratories that would result in greater benefits over time. Following our
recommendations, we have provided additional comments based on our
observations and professional experience that should be considered regardless of
the changes that may be contemplated.

Recommendation 1. Employ the DEC LIMS for all analytical chemistry
activities in the Agriculture laboratory. This will incur additional costs to
program the LIMS software to meet the data and management needs of the
Agriculture laboratory. There will also be ongoing costs for additional IT support
on site at the laboratory building and within the two parent agencies. The current
use of the LIMS by the DEC laboratory has been made possible by the dedication
of an employee to perform services beyond those required in his position. This is
commendable and indicative of the availability and adaptability of skills present
in the employees of both laboratories. However both agencies must recognize the
need for adequate IT support for the laboratory operations and provide adequate
funding for this aspect of laboratory operations. We further recommend that
consideration be given to contracting with a consultant to perform a systems
analysis for the laboratories to ensure optimal performance that can be achieved
through the implementation of electronic data management. In time, the eventual
gains in improved workload management, data management, and overall systems
management in the Agriculture laboratory and possibly in the DEC laboratory
will offset some of these costs. As a related matter, we encourage the two
laboratories and the agency’s IT staff to work with the vendor to find a better way
to transport raw instrument data into the LIMS directly rather than by manual
downloads.

Recommendation 2. Consolidate the sample receiving and accessioning
functions into a single area for all analytical chemistry activities in the two
laboratories. Place a dumb terminal in this area, connected to the LIMS and
provide a label printer so field staff bringing in samples can log and label them in
the sample receiving area. This eliminates the need of having field staff routinely
going into the laboratory areas. This recommendation is a natural next step in
employing the LIMS in both laboratories. To implement, there will need to be
some facility modifications to accommodate additional room for the samples
going to the Agriculture laboratory. In the present building configuration, the
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common receiving area should be in the same wing and close to where pesticide
formulation samples are brought in. These samples require separate storage but
could still be logged in and labeled through the LIMS, so it seems logical to try
and have these two functions in proximity to each other. Cross-trained staff from
both laboratories could be utilized to assist with sample receiving tasks. In times
when formal chain-of-custody procedures require a physical hand-off of a sample
or samples from field staff to laboratory staff, procedures can be incorporated into
the sample-reception/accessioning plan so they would also be logged and labeled
through the LIMS. These recommendations are consistent with the projected
facility security changes that will be required should agroterrorism preparedness
become a task required of the Agriculture laboratory.

Recommendation 3. Designate one professional level staff person to be the
quality assurance officer (QAO) for all analytical chemistry testing in both
laboratories. A concern was expressed.that an individual from the DEC
laboratory would not be familiar with the requirements in the Agriculture
laboratory and vice-versa. However, the majority of work in both areas is
conducted under specific and detailed methods as proscribed by EPA and should
be incorporated into the Laboratory Standard Operating Procedures and
Laboratory Test Methods that are required by the EPA. Those documents include
quality assurance criteria. Furthermore, as quality assurance criteria are
established for project specific analyses it then becomes a simple matter of
communicating that information to the QAQ. Here too, the LIMS can facilitate
the transfer and analysis of raw data and converting that data to usable
information. It would be the responsibility of QAQ to be familiar with all the
applicable methods, standards and criteria for the analytical tests being conducted
in both laboratories and to function as a resource for both laboratories on quality
assurance issues. This is a common organizational practice in larger laboratories
with a comparable variety of procedures and methods. During our discussion of
this recommendation, it was suggested that the two laboratories also have a need
for a safety officer and a hazardous materials manager. While our emphasis is on
the quality assurance functions, we would encourage an evaluation of these other
" identified needs and an objective determination as to whether one dedicated )
individual could satisfactorily fulfill them. We cannot make that determination at

this time.

The next three recommendations are consolidations of laboratory services based on
common analytical areas, skill sets and knowledge. One common ?dymmge to these
consolidations is to improve staff utilization and fgcilitate cross training within
specific analytical areas to deal with either surges in work volume or ex:cended .
personnel absences. Again, we offer them in the order that what we believe would be

the easiest to implement to the most difficult.

tion 4. Consolidate metals analysis in the two laborator'ics.
P instrumentation. The nature of the work in the
(JCP/MS and ICP/ES) were

Reco ns0
Both laboratories utilize similar
two laboratories is such that the instruments used
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selected to meet the analytical requirements of the different programs. Each
methodology has advantages that would benefit both agencies by providing access
to a broader array of analytical capabilities. Instrument usage would be based on
the data needs of the program requesting the service. One instrument would be set
up for high concentration levels, while the other would be set up to minimize
probable interferences and be used for very sensitive analyses. Sample
preparation procedures will vary to ensure that the sample matrix is prepared as
required by the method. However, those differences are not so complex that
trained, knowledgeable and experienced staff that already use these instruments
cannot learn the different methods and procedures. Based on our observations,
the two main instruments (ICP/MS and ICP/ES), and the mercury cold vapor
analyzer are needed to meet workload demands. However, over time, some cost
efficiencies can be realized by goingto a single manufacturer for instrumentation.
This simplifies maintenance contracts, supplies, software upgrades and any
vendor-supplied training, Utilization of single instrument operating software
system common to both instruments will improve cross training of staff and
simplify the LIMS interface requirements.

Recommendation 5. Consolidate all “wet chemistry” testing conducted in the
two laboratories. This includes the autoanalyzer area, BOD/COD, mercury, total
solids, TDS, pH, conductivity and other ion-specific probes in the DEC
laboratory, fat in meat, fiber and protein assays for meats and feeds in the
Agriculture laboratory. With the exception of the autoanalyzer area, many of
these tests are not be automated and tend to be labor-intensive but require similar
skill sets. To go one step farther, a laboratory technician could perform much of
this work with oversight by an analyst. This could free the analyst, at least part
time, for work in another analytical area, and rotating analysts through this area
would assure and maintain testing capacity.

Recommendation 6. Consolidate all organic analytical services in the two
laboratories. As with the metals analyses, both laboratories use the same kinds
of instrumentation but from different manufacturers. However, regardless of the
kind of sample, i.e., air, water, or some other sample matrix, the basic methods
and operating principles are the same for these kinds of analyses. There are .
certaiply more complexities and variables in organic analysis, but trained,
expenenged and knowiedgeable analysts can readily learn the new applications.
Cross training, particularly on the mass spectrometers will be complicated by the
fa?ct that the operating systems and software of the two manufacturers are
dl.fferent. Both cost efficiencies and staff utilization will be realized over time
w1th potenti'ally significant gains. We foresee a time when this analytical area
utilizes one instrument manufacturer providing leverage for the state in leasing or
purg:hasmg contracts and generating costs savings in maintenance contracts
ancillary supplies and vendor-sponsored training. In addition this will allm;v the
laboratory to move to one instrument operating platform which will reduce

training time, improve cross training and staff utilizati :
’ : tion
error rates. and reduce analytical
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Al

dditional Notes and Comments

Aadnional INOLs a1l ALl ==

1.

We note that the manager of the Agriculture laboratory strpngly disagreed v«pth
the recommendations to consolidate on the basis ?f apalylncal areas. He believes
they will “cost [his lab] money”, and that the institutional barriers are
insurmountable. In his opinion, collaborative efforts between state agencies

inevitably lose momentum and fail.

olementation of any of the recommendations will require some ma.nagement
ir!lng organizational cthges in both laboratories. With the cqnsolldatlon
recommendations, those changes will be considerable :and will ha.ve
organizational and fiscal implications for the laboratories and thelr_parent
agencies. These aspects are not insurmountable but can get complicated and they

cannot be overlooked.

Active, consistent and effective leadership from the respecti\"e agency"s director’s
offices through the laboratory managers to the staff is essential to making any of

_ the changes work. We note thatin 1995 a similar review was conducted with

many of the same individuals in place and many of the same conclusions were
reached. Yet, the operations of the two laboratories are virtually unchanged. .
While there are many reasons for this, they can be addressed and overcome with
effective leadership.

While we were not specifically asked to recommend an organizational structure
for consolidating the two laboratories, it is a logical step when considering our
recommendations. Respecting the limits of our review, we submit that a
consolidation of the two laboratories is a reasonable action to consider with the
qualifications previously mentioned in conjunction with strong leadership and an
appropriate organizational management structure.

If not already done in both laboratories, we encourage management to consider
leasing rather than outright purchase of analytical equipment. There are four
advantages. First, the leasing costs can be rolled into the operating budget instead
of having to request specific appropriations with high price tags. Second, leasing
ensures that the equipment meets the latest technical and performance standards.
Third, leasing assures that ancillary software is updated as the manufacturer
developsit. Finally, leasing negates the need for surplus of outdated equipment.
When the costs of ancillary supplies, software upgrades and maintenance
contracts are considered, the overall costs to purchase and depreciate an
instrument over five years are equal to, and occasionally more, than those same
costs under a lease for the same period of time.
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6. As noted in our recommendations, in order to implement these changes, some
facility renovation may be needed. We also noted some laboratories were not
enclosed by permanent walls and had drop-down ceilings thus making them
vulnerable to air borne contaminants from other work areas which could affect
some of the more sensitive analytical procedures, and could also be considered a
safety issue.

7. We encourage that the utilization of staff be examined further regardless of which
recommendations may be implemented. We believe that operational efficiency
and productivity would increase if the Chemists and Environmental Analysts were
permitted to focus on performing the more complex analyses, data review, quality
control and assurance, while allowing the technician staff to support those efforts
by doing sample preparation, glassware preparation and cleaning, and some of the
simpler and routine analyses under the direction of the analytical staff (see the
Recommendation 5, consolidation of the “wet chemistry” services of the two
laboratories for a specific example). We think this review would be especially
important in the DEC laboratory to address the increased demands for proj ect-
specific testing while keeping up with the current, regular workloads. Allowing
the Environmental Analysts to concentrate on the appropriate level of work for
them, and having the Laboratory Technicians doing some of the routine and less
complex work may provide adequate staff to meet all current demands.

A

The APHL review team thanks Dr. Gerald DiVincenzo and Mr. John Jaworksi, and tpe
staff of both laboratories for their time, willingness to dism:\ss difﬁcult issues gnd their
courtesy during our visit.

Je i m 3arfo6

Eric C. Blank, Dr.P.H. Date
L }(0 ﬁ,/;, R/ as/2006
Duane Boline, Ph.D. Date

?;uﬁa}zé | s b6
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~8. Quality assurance for analvticél chemistry is duplicated in the two laboratories.

Due to the highly regulated and proscribed work in both laboratories, there is a formal and
extensive guality assurance process that is part of the laboratory operation. This process
requires extensive documentation, data analysis and decision-making. Currently, in the Agency
of Agriculture, the laboratory manager performs that function. As a practice it is preferable to
have the quality assurance function assumed by a staff person that is not part of the

management or specific analytical process. Certain accrediting bodies actually require a quality

assurance officer for a laboratory to assure independence in reviewing quality control data.
That individual is not a manager with supervisory responsibilities, and generally is not assigned
analytical duties in the area or discipline for which they are responsible. In the Department of
Environmental Conservation the Quality Assurance Officer is a staff person with no
responsibility for analyses. This individual implements and keeps the Quality Assurance Plan
updated and manages the Laboratory’s accreditation requirements.
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rage | 01 2

DiVincenzo, Jerry

From: PandoraRay@aol.com

Sent: Sunday, July 02, 2006 2:10 PM

To: DiVincenzo, Jerry; eperiman@aphl.org -
Subject: Responses'to Your Questions

Dr. DiVincenzo,

Our apologies for the slight delay in getting back to you. It has been a busy period for the association. Below are
the responses to your questions. Hopefully we have adequately addressed them. Please don't hesitate to
contact us for clarification.

Warm regards,
Pan

Pandora Ray
APHL Staff Associate

APHL's document "A Report on the Laboratory of the Vermont Department of
Envirohmental Conservation and Agency of Agriculture” based on the review and
assessment done on February 21-22, 2006 is being used as a basis for

consolidation of the two labs.* The consolidation plan includes the Agriculture
microbiology laboratories, which were not part of your assessment.* We are developing
model organizations for the Administration to consider and think APHL couid help

us.* Could you provide the following information?

1y Any correspondence or notes on the information sent to you before
the assessment which led to some of the conclusions in the report, or some of
the assessors opinions, which were left out of the final report.

We reviewed the executive summary of the previous review done in the mid-90s as well some organizational
charts at the time of our visit. The only other information that was circulated was the draft report among the three

of us, that synthesized our collective notes and observations during the visit,

v

2y 5 recommended organizational structure * The report states the

assessors were not asked to recommend an organizational structure.* The implication
is that the team had one in mind and would have provided it if they were

asked.

During the exit conference we laid out a suggesled organization for consolidation that recommended alignment by
analytical area, organic, metals and "wet chemistry” with a dedicated QA officer. The Ag's Microbiology lab could
be managed as another area. We recommended that a supervisor/manager head each work unit reporting fo the
lab director. Other organizational issues that need to be considered, are a safety officer, management of
hazardous materials, possibly a LIMS and data manager. These are all important, but they are not necessarily
part of consolidation process per se.

3y Does APHL have examples of labs which have gone through a
consolidation process, their final decisions on organization and whether they were
satisfied with the consolidation outcomes?

Virginia and New Mexico are consolidated labs but the timing of the transitions are dated. Our experience is that

7/5/2006
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rage 2014

the in the end, the political mandate to consolidate places a certain obligation on the leadership to make it
successful and move on with the work. Debate about the outcome becomes more of a distraction in the face of

the mandate.

4y=+*+ Consolidation discussions in the Vermont Agency of Administration

include having an appointed Director, who reports to a board.” The Director

would be responsible for choosing an organizational structure, managing the
laboratory and securing funding and needed support services.* My understanding is
that directors, who are political appointees, are an unusuat model for

government laboratories.” Does APHL agree? :

APHL has no formal position on the matter. Many directors however, share a personal opinion is that they should
nol be appointed. A laboratory's currency is its credibility; grounded in his or her character and integrity without
public perception that their first obligation is to who appointed them. Of the handful of states that require the

director to be appointed, one option is to hire the director on a contract, and provide that the contract be )
reviewed/renewed in mid-term. That way, you don't get into revolving directorships which change every election

cycle along with health officers, et

Ge-rald DiVincenzo
DEC Laboratory

103 So. Main St.
Waterbury, Vt 05476
(802)-241-1380
(802)-241-1365 Fax

jerry.divincenzo@state.vt.us

Pandora Rey

APHL Staff Associate

8515 Georgia Avenue, Suile 700
Silver Spring, MD 20910 ’
303.942.0212 work
919.444.1848 cell

24512006
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bi ‘and budget and procurement?

] facl'that the Ag Lab budget is° not complete (Ag programs indirectly support Ag

ab Supervisor positions?:

jorkload of 2 labs?
(water system hazardous waste) _
Safety (although may require 1 % FTEo)
sasing of major instruments.
ce contracts on all major instrumehté_
C c;ertifioation. .
solidated Lab LIMS management becomesfull- t
Combine Sample Receiving. :

No'néed to do facility rearrangements.

Lab Director

Support Center-. -
- Admmxstratlve
: - Sample Receiving
- LIMS Management
“-QA
- Facility Management

Inorganics Microbidlogy
VOC 5 Automated Inorganic Water Bacteriology
- | Petroleum Inorganic ] Microbiology
| Pesticide:: Metals g 2 Dairy Testing
o PCBE . o 33 Meat Testing -~ - * Mastitis
Ry Animal Health
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Lab Title: Inorganics & Nutrients

Contact: Dan McAvinny, Anne Charbonneau
Description of work activities:

®  99% of tests are surface water, with some ground water
samples, and have done soils in the past. Sampling from
VT, NY and Quebec.

e  Automated nutrient and inorganic analysis- spectroscop-

ic analyses (autoanalyzer)

e  Digestion occurs in small, square autoclave- due to vol-
ume of samples and frequent use, autoclave ideally
would be located in/near lab.

e lon chromatography- separate instrument and separate

test. Occasionally used for drinking water testing.
e  Testing for:

*  Phosphorous

* Nitrates
%  Chlorides
%  Others

Major required equipment:

e  Automated colorimetric instruments (autoanalyzers)-
had plenty of room at Waterbury facility.

e  |on Chromatograph (bench top unit)
®  Floor autoclave, box model for racks of stacked tubes.

e Nitrogen gas cylinders- one cylinder lasts a year- no need

to have this piped in from a central tank/cylinder room.

Sinks on one or both ends of the bench.

e  One large fridge.

TKN may require hot-block either in separate wet lab, or

in a hood in the inorganics section .

e Nitrogen combustion analyzer (for Ag)- need H and CO2

gas- would require a little bench space with gas cylinders.
Desired equipment and other resources:
e  Fume hood would be nice, but not essential, but is need-
ed if TKN is to be prepped here.

e  Hood should be big enough to accommodate TKN

(above).

e  (Can generate up to 60-80 L of waste/week.

Space and/or laboratory requirements:

e  Space at Waterbury was sufficient- could handle 3 peo-
ple.

e  Need sufficient bench space for phosphorus analysis,
associated with autoanalyzer- 20 ft. of bench space
would be nice to have. They have 2 autoanalyzers.

e  Waste management- might need space for storage prior
to pickup

Safety and regulatory requirements:
e  Waste management issues- high volume liquid waste.

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):
Internal vs. outsourced:
Data collection/entry/accessioning:

Other info:
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Would be nice to have instrumentation networked to
LIMS.

Summary:

40 - 50 linear feet of bench space is necessary for opti-
mal set-up of the two autoanalyzers (i.e. 2-3 20’ sections
of bench space).

Waterbury had approx. 400 ft2 wet lab space
(Compliance Lab, Rm. 255), 400 ft2 digestion lab space
(Digest Reflux Lab, Rm. 258), 200 ft2 of other lab space
(Special Lab, Rm. 259), 200 ft2 storage/incubator space
(Rms. 256 & 257) = approx. 1,200 ft2 total.

Should plan for 1,200-1,500 ft2 total.

Lab Title: Metals Laboratory

Contact: Dan Needham, Anne Charbonneau

Description of work activities:

Samples consist of soil, water, feed, fertilizer

Techniques performed include digestion and analysis,
ICP, ICP/MS (higher sensitivity), flow injection/ cold va-

por mercury

Full suite of metals are analyzed.

Major required equipment:

ICP (Inductively coupled plasma)

ICP/MS

Flow injection/cold vapor

Fume hoods — corrosion issues are important
Hot blocks located in hood

Ashing furnace- bench top model, exhausted through

canopy hood

Desired equipment and other resources:

3-4 fume hoods

Microwave digester- would replace hot blocks and ashing
furnace (large bench top unit, may be coupled with au-

tosampler)

Lyophilizer/ freeze dryer- wet samples

Space and/or laboratory requirements:
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e Waterbury DEC metals lab space was sufficient. Approx.
600 ft2.

e Need grinding area separate from sample prep- air han-

dling/dust suppression important
*  QOven for grinding and oven for sample prep,
ideally.
Safety and regulatory requirements: N/A

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):

® |CP & ICP/MS could serve both metals (DEC) and feed &
fertilizer (Ag)- currently both agencies are using both
instruments. Instruments are co-located in same room,
but individual instrument chillers (manufacturer specs
differ with each instrument) are located in separate

room due to noise and heat transfer.
e  DEC and Ag could share digestion and sample prep areas.

e  Humidity controlled room to deal with dust to deal with

sails, fertilizer and feed- located off of sample receiving?

e  Flow injection/cold vapor Mercury would need approx. 6

linear feet of bench space that could be in shared diges-

tion and sample prep area. A canopy hood to vent in-

strument is preferred. Instrument picture not shown.

e  Liquid Argon outside tank existed in Waterbury and was
used by both DEC and Ag instrumentation and is pre-
ferred.

Internal vs. outsourced: N/A
Data collection/entry/accessioning: N/A

Other info: N/A
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Summary:

e  Should investigate consolidating DEC and Ag functions,

given the crossover of use in space and equipment.

e  Sample preparation/grinding area is separated from
analysis lab area. This could be a room adjacent to the

loading dock/shipping-receiving.

e  HVAC s an important consideration, given the ducting of
the analytical equipment, and the need for temperature
and humidity control. Cold Vapor Atomic Absorption

(Mercury) is sensitive to temperature too.

e  Should plan for at least 600 ft2 for analysis room, and
400 ft2 for sample preparation/grinding. May require an
additional 500-750 ft2 for storage. This needs to be veri-
fied on old Waterbury layout.

Lab Title: Non-Automated Analysis & Nutrients

Contact: Dan Needham, Anne Charbonneau
Description of work activities:

e  Feed and meat are the primary Agriculture samples.
Watershed Management Division’s surface waters are
the DEC’s primary samples. Between TSS, Turbidity,
Alkalinity, Conductivity and Dissolved Oxygen, the DEC
wet chemistry (non-automated) processes nearly 4000

samples for these water quality parameters, annually.

e  Fiber: small bench top unit, generates waste that is cur-
rently collected.

e  Fat extraction: manual, requires ethyl ether- requires
hood and water bath- might be better to associate this

function with the extraction labs that are currently deal-

ing with volatiles. Used to stand alone.

Major required equipment:

e  Fume hood for acetone soak. Reference to the 2000
chlorophyll samples that are extracted into 90% acetone

and steeped for 24 hours in fridge, prior to reading on
fluorometer?

e  Hot block/ plate
®  Access to sinks

e  Ovens. Multiple ovens needed due to one almost always

containing drying TSS filters, at various stages of the

analysis.
e  Incubator (fridge sized)
e  Fridge/freezer combo

Desired equipment and other resources: N/A
Space and/or laboratory requirements:

e  Space at Waterbury was sufficient to accommodate

these functions.
®  Flexible space is good to have.

Safety and regulatory requirements: N/A

e 20 liters of liquid waste generated every 2 weeks

(Dissolved Oxygen titrations).

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):

e  Would be accommodated in the wet lab (DEC)- the space
in the DEC wing for wet lab work was underutilized and

could accommodate this function as an add-on.

e Works well with chlorophyll extraction and analysis area
because both functions require acetone. Separate space
for Chlorophyll analysis is needed because it is prepped

and analyzed in the Dark.

®  Metals extraction area cannot be the same room as the
wet lab functions, providing there were dedicated fume
hoods for each. Too many samples are being processed
between the Wet lab and Metals. | think bench space to
lay out work (samples) would be difficult. Wet lab often
uses various bench top instruments at the same time and
although there is not much sample prep, sink accessibil-
ity and bench space becomes difficult already, before
adding metals personnel in the same space.

e  Fat extraction: manual, requires ethyl ether- requires
hood and water bath- might be better to associate this
function with the semi-volatile (pesticide) extraction labs
that are currently dealing with volatiles. Used to stand
alone. High enough volume that is does need a home,

but does not necessarily need to be alone.

Internal vs. outsourced: N/A
Data collection/entry/accessioning: N/A

Other info: N/A
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Summary:

e  Inorganics (Non-Automated Analysis & Nutrients) lab at
Waterbury provided sufficient room, and some parts
were even underutilized (Rm. 253 and 255 of old Water-

bury layout). This was approx. 1,000 ft2.

e  Could develop an extraction suite that would accommo-
date Metals and Organics. Fat extraction could be in-

cluded with Semi-volatile extraction in Pesticides lab.

e  All of these functions would be accommodated by a
Chemistry “wing” providing facilities for Metals, Inorgan-
ics, extraction, GC/MS, ICP/ ICP/MS, HPLC, Atomic Ab-
sorption Spectroscopy. As the Molecular Lab serves mul-
tiple disciplines, the Chemistry “suite” would also serve

multiple functions.

Questions:

e  How much total area did organics require at Waterbury?

Lab Title: Organics Lab

Contact: Dan Nielsen, Michael Tefft (DEC); Nat Shambaugh,
Candice Barber (Ag)

Description of work activities:

e  Occupying some of the same space as Ag. However, Ag
and DEC have separate analytical equipment (currently
sharing Ag’s ICP-OES instrument, and may share DEC’s
ICP-MS for NOFA soil samples).

e  Extraction for TO11- carbonyls (currently in Hills Rm.
227), TO15- cleaning air sampling cans (volatiles in air).

e  GC/MS x 2- one is being used for 8260 volatiles in water
& soil, semi-volatiles coming; the other is for volatiles in
air (TO15).

e  Two major VAAFM programs: Pesticide Monitoring (trace
level environmental samples, non-regulatory) and FIFRA
Pesticide Enforcement (regulate all pesticide use in the
state so all concentrations and combinations of the 400 +
pesticide active ingredients registered in VT are possi-
ble). The enforcement work is generally divided by
(formulation strength) product testing versus (trace lev-

el) use/misuse samples.

. Non-pesticide support: The VAAFM pesticide lab has
supported all divisions of the agency at various times,

most commonly helping FSCP division to address issues
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in the maple syrup industry. There have also been nu-
merous instances of collaboration with VDOH on issues
of pesticides (and other organics) and public health as
well as working with the Forensics lab on criminal investi-

gations of pesticides and unknown organic compounds.
Major required equipment:
®  Fume hoods
e  Gas cylinders (secured to wall or bench)

e  Liquid nitrogen Dewars — 230 L capacity, requires stand-

ard 36” wide door
e  Safety shower/ eye wash
e  GC/MS, possibly 2
e  HPLC/MS/MS
e GC
e HPLC
e  HPLC w/ UV detector (Waters)
e  Fridge/freezer (at least 2, maybe 3)

Desired equipment and other resources:

e  Fridge & freezer space

e  Fume hoods (used to have 14, 8-9 being used at a time)

e  GC system- would be good for the expansion for 8270
testing

e Snorkel hood- also used for some instrumentation (CFM
important consideration; ICP-MS requires 147 CFM, ICP-
OES requires 200 CFM)

e  Storage space for sampling cans
e large outside dewers, piped in for nitrogen and argon

®  1xGC, 2xGC/MS, 1xHPLC- need bench space for instru-
ments, as well as extra bench space- did not have this at
Waterbury (in the organics main instrument room; some
extra bench space in other rooms, e.g., across hall from

org. main instrument room)
Space and/or laboratory requirements:
e  The space at Waterbury was sufficient- had 4 dedicated

fume hoods- GC/MS room was crowded with 2x GC, 2x
GC/MS and 1xHPLC (see Waterbury floor plan)

e  Some separation b/w extraction and GC/MS spaces- truly

separate rooms, not connected by doorway. Separation
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is critical- the further the better.

e  Storage space for cans (used to have a 10’x10’ room that
help ~100 cans)- plan for expansion. Currently 10 sites
with 3 cans each (30 cans), but may expand to include

other sites

e  Storage space for gas cylinders with piping directly to

instruments.
e Need to plan for some expansion of lab.
Safety and regulatory requirements:

e  All enforcement work is done under chain of custody so

secure facilities are required.

Segregation (i.e. cross-contamination) vs. compatibility (i.e.
shared equipment and space):

e  For organics extraction, DEC and Ag could share lab

e  Extraction: negative pressure

® |nstrumentation : positive

e  For Pesticides, high level versus low level samples and

solution must be segregated in space.
e  Room combos:
*  HPLCroom and GC room

*  Volatiles room and semi-volatiles room- makes a lot
of sense to keep these separated- contamination

issues

*  HPLC analysis room should be isolated from areas

using acetone.

Internal vs. outsourced: N/A
Data collection/entry/accessioning: N/A
Other info:

e |Tinfrastructure/ networking issues vs. security- organics
lab intranet.

Summary:

e Like Inorganics, organics could have a central extraction
room shared by DEC and Ag.

e  Volatiles analysis needs to be separated from Semi-

volatiles due to cross-contamination issues.

e  Organics would benefit from a core facility where inter-

changeable gas cylinders were piped into the labs.

Lab Title: Air Quality Lab

Contact: Ben Whitney, Robert Lacaillade
Description of work activities:

e  Consists of 100% air sample collection and operation of

continuous air pollution analyzers.
e  Data and sample management / processing/shipping.

e  Equipment bench testing/certification/calibrations/

referencing/maintenance/repair.
e Two (2) major air monitoring programs:

*  Federally-mandated pollutants, CO, NO2, 02, ozone,
S02, particulates (PM2.5/PM10), and all required
meta data (meteorological parameters, flow rates,

transfer standards, etc.).

*  Federally/State-mandated hazardous air contami-
nant (HAC) program for compounds with VT hazard-
ous ambient air standards, contained in the State of
Vermont Air Pollution Regulations, Appendix C

e  Five (5) monitoring locations around the state, seven (7)
personnel for monitoring: 2 field technicians, 1 lab tech-

nician, 4 environmental analysts

e  Previous facility: served as field operations center for
processing and handling particulate and HAC samples,
storage for equipment, and backup analyzers, acted as
lab area to service and calibrate and reference analyzers
and samplers, served as gravimetric analysis room (see
floor plan). When this space was originally designed it
did not include office space, or other dedicated space for
field & lab techs to research, read, perform paper work

and database entry etc.
Major required equipment:
e large commercial fridge

e  Large commercial freezer and chest freezer (latter for the

sample storage ice blocks)
e  Fume hood

e  Articulating fume hood for gas and solder fume collec-

tion.
e  Built-in/central vacuum and pressure lines

e DI water (central to facility, or independent unit)
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e  Multi-bay lab sink

®  Movable shelf racks and shelving for backup analyzers

and supporting equipment

Desired equipment and other resources:

e  Office space associated with labs.

e  Desire to have consolidation of field operations center
(sample processing), gravimetric operations, vehicles,

backup analyzers, equipment in one location.

e  Goalis to have lab be the primary analytical support for
hazardous air contaminant operation to include VOC,

carbonyl compounds, metals and semi-volatiles.

e  (riteria gas pollutants measurement is all on-site at field
sites using analyzers. Lab necessary to bench test, refer-
ence, calibrate, and service equipment. Part of the effi-
ciency is central location for particle and HAC sample
handling, backup analyzer and equipment storage, ana-
lyzer/sampler maintenance and calibration, standards
storage/maintenance and data collection.

e  Desire to have DEC lab perform analysis for semi-volatile
HACs analyzed by TO-13A. The Lab does not currently
have analytical capability/method for this. Dan Need-
ham indicates an additional ACE Extractor component is
necessary. Needham indicates that it would be desira-
ble to have dedicated GC/MS for this work. AQCD cur-
rently collects TO-13A samples at one site which is part
of an EPA grant supported national network. The EPA
grant funds for TO-13A could be diverted to the lab (i.e. $
coming back to the lab) if they build this analytical capac-
ity. Currently there are approximately 70 TO-13A sam-
ples/year collected at the one site but semi volatile sam-
ples could be collected at other sites in the HAC network
bringing the total to approximately 150 samples/ year.

e  Metals analysis from particulate filters is also part of the
HAC program. In 2008, the DEC metals analyst (and 10-
3.5 program) was cut, but is scheduled to be reinstated
at the DEC Lab within 6-8 months. Like the TO-13A ex-
ample above, EPA provides grant funds for Metals sam-
ple analysis for approximately 70 samples per year at one
site. These funds will be diverted to the Lab when 10-3.5
capability is reinstated. The goal is to have metals anal-
yses performed on particle samples from other HAC sites

bringing the projected total of approximately 150 sam-
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ples per year.

Outside wall pass-through for air sampling manifold to
connect backup analyzers where manifold system also

provides ports for instrumental and blender exhaust.

Space and/or laboratory requirements:

In general, Air monitoring lab at Waterbury had sufficient
work, storage and bench space (except as noted below in
d.).

Storage room had large industrial shelving system that
served as an additional shelf space for back up analyzers
and calibration equipment. If this was lost, they would
not have had sufficient bench space. Consequently, ade-

quate rack or shelving unit for analyzer storage.
Adequate office space associated with labs.

Adequate area for temporary equipment storage. In
Waterbury, the lab and storage space was tight when
equip. came in from the field, immediate storage was a
problem. Got tighter when HVAC equip. for gravimetric

room was installed in room.

Loading dock is critical- sampling equip., analyzers and

gas cylinders are heavy and bulky.

Modular lab bench/shelving/hood units on wheels desir-
able. (See these units in newly renovated MA DEP Lab in
Lawrence MA.) Allows flexibility in room and project
design.

Particulate samples need to be refrigerated at 4deg C.

TO-13A samples need to be frozen.

Dedicated environmentally controlled room for gravi-
metric filter operations. Controlled at 20-23 Deg. C, +2
Deg C/ 24 hours and RH 30-40%. + 5% / 24 hours Water-
bury facility had this ability for the PM 10/2.5 sampling

program.

Safety and regulatory requirements:

All State and Federal waste management regulation must

be complied with within the facility.
Flammable storage cabinet

Onsite OHSA/DOT compliant compressed cylinder stor-
age. A central cylinder hub for the entire Lab building
will not work for AQCD.

Gravimetric facility for weighing PM2.5 & PM10 filters
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must meet and maintain requirements listed in 40 CFR

Part 50 Appendix L ,Section 8.0 and EPA Quality Assur-
ance Document 2.12 Monitoring PM2.5 in Ambient Air

Using Designated Reference or Class | Equivalent Meth-
od.

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):

e  AQCD HAC program relies heavily on chemistry, and
there is the possibility for DEC Lab to share analysis
equipment (i.e. GC/MS) with other chemistry divisions to
meet AQCD needs.

e  Gravimetric facility (“AP Balance Room”) must be isolat-
ed from building exterior entry ways to reduce the fugi-

tive dust/moisture/ temperature/pressure/ changes.

Outsourcing vs. In-House:

e  Have internal document identifying the AQCD benefits of
utilization of an in-house DEC Lab compared to outsourc-
ing - will be sent by Thanksgiving.

Other info:

e  Used to store monitoring trailers for air monitoring, 2 —
8’x 8'x8" monitoring trailers. Would be nice to have
space/outdoor storage for these.

e  Dedicated accessible space for storage of 75-100 6L can-
isters (active and backup) used for the VOC HAC sampling

and analysis.

e  AQCD Enforcement Section — Share AQCD workspace
and possible analytical or gravimetric requests.

*  Access to meteorological , air toxics sampling, par-

ticulate sampling, support

*  Safe, secure and isolated sample retention and dedi-

cated refrigeration systems.

*  Approved chain of custody procedures and sample

storage for enforcement cases.

*  Provide adequate area (propose workshop area) to
calibrate and reference enforcement tools such as
hand held sampling equipment and systems used to
collect data for enforcement or informational pur-

poses.

Summary:

e  Storage space is critical- Waterbury did not have suffi-

cient storage space with HVAC equipment installed in
store room. Waterbury had approx. 100 ft2 (AP Balance
Room, Rm. 144), 100 ft2 (AP High Volume Room, Rm.
145) and 500 ft2 (Air Pollution Storage, Rm. 146) = ~700
ft2 total storage. Would recommend between 1,000 and

1,200 ft2 total indoor storage for new facility.

e Lab and bench space was sufficient, but should plan for
expansion for other programs (i.e. TO13, metals). Water-
bury had approx. 300 ft2 of lab space (Air Pollution Lab,
Rm. 143). Would recommend 500 ft2 total lab space for

new facility.

e  Ajr Quality could be associated with other disciplines in

Chemistry.

e  Site selection is important for outdoor storage of trailers.

Lab Title: Microbiology Lab

Contact: Kristin Needham, Wendy Blackman, Romeo Cyr
Description of work activities:

e  Dairy:

*  Testing milk and milk byproducts monthly for the
entire state- standard plate count (heterotrophic),

coliform.

*  Unfished products — looking for enzymatic phospha-
tase for proper pasteurization. Phosphatase testing
is only performed on finished products, occasionally
we will provide technical assistance by testing unfin-
ished products.

*  Other analyses- antibiotics, butterfat, proteins, sol-

ids, lactose.

*  Raw products- somatic cell count (direct microscope

read, flow cytometry).

*  Non-regulated testing of milk- general micro work
(i.e. E. coli) within the Dairy program all of the
testing is regulated, non- regulated testing would

fall under mastitis/technical service

*  Water testing at farms/plants (total coliform) for

dairy, meat producers.
*  MPN testing.

*  Certified butterfat component analysis- conducted

yearly.

95

January 21, 2014

The S/L/A/M Collaborative

co N o u B W N



*  Laboratory Evaluation Officer certification of other *  Culturing, identifying some pathogens Plate reading.
dairy labs (full service and antibiotic testing labs) *  Cleaning issues in dairy systems

within the state, training conducted at the lab, anti- Mai e )
ajor required equipment:
biotic split samples prepared and distributed. ) 4 auip

Serology: e  Dairy:

*  Serology is combined with dairy culture work *  Flow cytometer

(mastitis/technical service) (dirty)- cramped now, *  Microscope

h ks.
but the concept works % Fume hoods

*  Certified for brucellosis, equine infectious anemia, . .
*  Gas jets (for chem, micro and serology)

and anaplasmosis —no certification required for the

performance enhancing drug testing for State Fair *  Bigfridge

drug testing for horses. *  Multiple incubators (for micro)
*  Brucellosis- agglutination analysis, ring test. *  Bench top phosphatase analyzer
*  Equine anemia- both AGID, ELISA testing. *  Bench space
*  Anaplasmosis- ELISA. *  Freezer, fridge, storage
Mastitis: sharing serology space currently, have dedicat- e  Serology:

ed field technician

*  Plate reader/washer
*  Fume hoods
* BSC

*  Floor centrifuge

*  Fridge/freezers
*  |ncubators
Desired equipment and other resources:
e  Ether extraction for butter fats- yoghurts, cheese, ice

cream. Would include flame-proof hood, hot plate, 4-
digit scale.

o  Need additional hood for staining for somatic cell counts.

e  Expansion of pathogen testing- more incubators, BSC-

would require its own space/room. How much room?

Space and/or laboratory requirements:

e  Fume hood space.

e  Wet lab training space could double as overflow area.

e  Sinks inislands preferred- for dairy micro and chemistry.

e Diary micro needs positive airflow (cross-contamination

for air density testing).

e  Sample receiving? - need to keep lab clean, need sinks

there, need fridge there.
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e Dairy chemistry needs to be proximal to PCR/ Molecular

lab access.
Safety and regulatory requirements: N/A

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):

e  Dairy micro needs to be separate from dairy chemistry
(FDA mandated), and separate from serology.

e  Mastitis and serology can be combined into same room.

Internal vs. outsourced: N/A
Data collection/entry/accessioning:

e  All dairy regulatory work is paper records, manually en-

tered into computer records.
®  Currently using Access database for serology data entry.

e  Global VetLink- Coggins results are reported directly to
veterinarians who are on the system, otherwise it is pa-

per-based.

e  CAlsells a module for data collection, also exists a multi-
state consortium for data collection program- tied to

regulatory functions.

Other info:

e  Autoclave- can we capture a core decontamination area
for all of Ag?

e  Central DI/RO systems are a possibility for the entire

facility.
e  Glassware washer- core area with autoclaves.

e  Waste storage- need to review Vermont waste manage-

ment regulations.

e  Dairy might need its own separate sample receiving, or

dedicated space directly off of sample receiving.

Summary:

e A minimum of three (3) rooms is necessary for lab space:
1) Dairy microbiology, 2) dairy chemistry and 3) serology/
mastitis. This equates to 400 ft2 for dairy microbiology
(Rm. 217 & 218), 600 ft2 for dairy chemistry (Rm. 215)
and a combined 550 ft2 for serology/mastitis (Rms. 213
& 208) on old Waterbury layout. Mastitis moved to Rm.

208 when Rm. 213 was turned into molecular space.

e  Should plan for expansion to accommodate future path-

ogen screening work- this may be in the form of wet

teaching labs.

e  Dairy chemistry should be adjacent to the Molecular
Biology/PCR lab(s).

e Dairy micro involves incubators, hot water baths and
clean airflow with minimal foot traffic. Dairy chemistry is
where the flow cytometer, butterfat analyzer, phospha-
tase analyzer and antibiotic tests are performed. Air

quality and controlled foot traffic not as critical.

Lab Title: Molecular Biology Lab

Contact: John Jaworski, Kristen Needham, Wendy Blackman
Description of work activities:

o No activity since flood rendered Waterbury unusable.
e  Previously, there were four (4) major projects:

*  Project 1- West Nile- mosquito (1200 across state),
internal agency and PHL using data, which went to
CDC- this will probably not get reinstated, go to VDH
instead.

*  Project 2- Plant fungal pathogen (Sudden Oak
Death), internal agency, results went to USDA-APHIS

-PPQ,, testing susceptible nursery stock across state.

*  Project 3- Lyme disease testing in ticks, internal
agency — entomology section, some data goes to
VDH, Forest and Parks (ANR), obtained from public
specimen submissions, field survey sampling, deer

carcasses, local vets (dogs).

*  Project 4- Avian influenza, internal VT poultry
(tracheal swabs), VT Fish & Wildlife in conjunction
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with USDA-APHIS-WS for wild bird sampling - Feder-
al funding disappeared, sampling population de-
creased, not cost effective for VT, dropped NAHLN
certifications.

e  Potential projects:
*  Expand tick testing for other pathogens

*  GMO testing- would require independent gross

preparation area
*  Pathogen screening/testing in raw milk and produce
*  Plant virus screening for nursery stock
*  Emerging zoonotic disease(s)
*  Emerging plant disease (s)
Major required equipment:
e  Realtime-PCR, Reverse transcriptase 5-color, 96-well
plate platform (preferably FAST)
e  Freeze drying- Labconco

o  Deep freezers

BSC(2)

Used to have Qiagen M48 automated system, moved to

manual system later
e  Laminar flow hood

e Nanadrop Spec — for quantification of DNA, specifically
for GMO testing

Desired equipment and other resources:
e  Spaceis a bigissue
e  Another BSC

®  Process isolation- critical to keep Feed & Fertilizer work
separate from GMO prep/nucleic acid extraction areas

Need refined flows and processes.

Fume hood or BSC/fume hood-BSC combo

® Incinerator? Waste management

LIMS system compatible with VDH- Accelerated Technol-
ogy Laboratories (currently used at DEC)

e Admin, conference, lunch room, core space (freezers, DI/

RO water system, etc.)

Space and/or laboratory requirements:

e  GMO likely to expand- need independent dirty prep
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space with a lot of freezer space
e 4 rooms ideal for molecular lab

e Need to prepare for emergency response and Ag out-

breaks

e  BSL2 enhanced might be a good move, extra BSC capaci-
ty

Safety and regulatory requirements:

®  No activity going on now

e  Could do tick work, but no mosquito

e No secure areas currently at the University

e  Cannot do any EEE work, VDH is capable of doing it-

would require BSL3

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):

e  Co-location for Entomology, Plant Pathology and Molecu-

lar labs

e  GMO likely to expand- need independent dirty prep

space with a large freezer space
Internal vs. outsourced
®  GMO:s likely to be handled internally, not outsourced,
because of potential conflict issues
e  Keepin house:
*  GMO testing
* 4 lab layout for general molecular work
e  Waste management?

Data collection/entry/accessioning:
®  Access database

e  CDC ArboNET online system

e  Not sure a full-time QA/LIMS person is needed- QA for all
of Ag would be hard to capture in one person.

Other info:

e  Would like to see greater flexibility

e  Waste management: autoclaved waste went to landfill,

UVM bags and transports it for incineration
e  Necropsy area?

e  Web based reporting is preferred- how feasible across
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Ag. IT security was an issue working with VDH.

e  All data collection is independent- no cohesive LIMS sys-

tem across the board

e  Might need a separate small area for unboxing potential
pathogenic samples- shipping receiving design/ops?

Summary:

e  The Molecular Lab is more of a lab type than a lab pro-
gram, as the utilities of the lab would serve across the
silos of Ag and DEC divisions. For example, this space
would serve Dairy, Fish & Wildlife, Entomology and oth-
ers, with (RT-)PCR capabilities for molecular diagnostic

work.

e  Kristen described a four-room lab concept (see questions

below).

e Dairy chemistry (see section on Microbiology) ???needs
access to the PCR capabilities, NO, possibility of collo-
cating thermocyclers in Dairy Chemistry room. Having
the Molecular Lab Suite proximal to the core services
(refrigerators, freezers, autoclaves, RO/DI system) makes

sense.

e  Preparation area should be under negative pressure
using BSCs, and PCR preparation/analysis should be in a

clean space under positive pressure.

e  Should plan for expansion of Molecular Lab to accommo-
date growing GMO testing- this would require independ-
ent “dirty” sample preparation area.

Questions:

What are the ideal seven rooms for the molecular lab?
e Sample preparation (dirty - GMO homogenization/
grinding) BSC???

e  Bulk Freezer room — GMO long term storage — retention
of Original sample for legal purposes, ideally attached to
dirty prep area (could be shared room with entomology

and plant pathology freezers)
®  Nucleic Acid Extraction (vented BSC)

e  Addition of Positive control and sample Nucleic acid ex-
tracts to PCR plate (BSC)

e  (Clean reagent prep (primers/probes/nucleic extraction

reagents) - PCR enclosure

e  Thermocycler room (could be shared with Dairy Chem)

e  Sample receiving, unboxing area with refrigeration -
BSC??? - Clean storage area for disposables (pipet tips,
PCR plates, etc.)

How much square footage was dedicated to Molecular work

at Waterbury? Was this sufficient, or is more needed?

e  Square footage may be determined for Waterbury blue-
prints. Space was insufficient, many non-compatible
functions were performed in the same room and using
one BSC — space could only accommodate one analyst at

a time.

Lab Title: Plant Pathology, Entomology, Forests Parks & Rec-

reation
Contact: Tim Schmalz
Description of work activities:

e  Plant pathology:

*  Provides diagnostic services to nurseries, green-
houses (producers and retailers)- recommendations
for control. Had some diagnostic capabilities in
Waterbury. Some fungal culturing, but most work
was done with microscopes. Some ELISA work, and
did have access to Kristin’s PCR lab. Cooperative
work with USDA for regulated pests (i.e. sudden oak
death).

*  Seed certification and inspection: do not have a
seed lab (subbed to Cornell, will likely stay that
way). Was using lab for “dirty” space to sub-sample

seeds before sending out.

*  Seed potato certification: mostly field work, but did
some virus indexing with ELSIA and immunochemis-

try.

*  Ginseng certification: wild ginseng program in VT.
Nice to have space for this, but does not require full
wet-lab space.

*  GMO/GE programs: not doing GE certification work,
but likely to develop and grow. Almost entirely
dependent on Molecular Lab. Could be a good op-
portunity for fee-for-service. This is a priority con-

sideration.

*  International and interstate plant certification pro-
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grams- need some lab capacity in VT to certify prod- e Would be nice to have small greenhouse for periodic
ucts are pest-free. Goes back to diagnostic capabili- tests. Not attached to main building.

ties (above). e  Growth chamber.

e  Entomology:
&Y e  Waterbury was tight, mainly because of storage space.

*  Lots of survey equipment, traps, vials, bottles, bags, They also have had offsite storage that was always full.
etc.
e  Existing laminar flow hood may carry over, but it is un-
*  Current storage space in the in fenced-in area at derutilized. Would be better to borrow occasionally
Berlin warehouse. Need more winter storage than from Microbiology.

summer storage. Currently have capacity for 6 peo- Space and/or laboratory requirements:

ple at Berlin, but it is tight.
e  Plant path/Entomology (tests pesticides) cannot be close

*  Work cooperatively with forest pest program in
to the Pesticide Residue Lab.

forests, parks and recreation department (also true
of the plant path section). e  Plan for continued association with State Apiculturist (1

visit/week, 8 hours). Needs some bench space 1x/week.
®  Forest & Parks program (different agency): / ) P /

e  Security is nice to have as well.
*  Had wet bench space and a hood (F&P = forest and ¥

parks) in room- see layout. Safety and regulatory requirements:

*  Currently located in Essex. Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):
*  Purpose: identify forest pests, insects. quip pace)

*  Could share space, as they did in Waterbury, with e Need proximity to Molecular Lab, but a separate facility
plant path and entomology, although this space was would not be out of the question.

not formally shared at Waterbury. e  Could operate independently providing the utilities and

Major required equipment: space was available. But, it was convenient to be collo-

cated with micro, molecular, etc.
o  Need some bench space, DI water, waste disposal.
Outsourcing vs. In-House: N/A

e  Fire protection for sample storage, ethanol, ethyl ace-

tate.

e  Dissecting/ compound microscopes and associated mate- Other info:

rials. (including stains, slides, scope service equipment) e  Flexibility is a big one. Seasonal activities require this. As

o  Deep freezer, ultralow storage. Currently have 3x. (4, does the likelihood that new programs will arise, and
including a large conventional/household type chest existing ones will decline.

freezer) May need more later. (Ultra-lows:1 is upright, 2 e  Data port access. (or secure WIFI)
are chest freezers, 1 large conventional chest freezer)

e Would be nice to control climate and humidity.

e  Wash sink for traps and equipment, and area for drying. (requirement for arbovirus program)

®  Arbovirus program requires bench space (4 people in Summary:

2013, expect several more in future)

. . . . ) Need to plan for greater flexibility and storage space.
e 3 large insect cabinets (fridge sized), and 2 smaller cabi- o
Lab space at Waterbury was sufficient.
nets (dorm-fridge sized)

e Need to plan for expansion of GMO/GE testing capabili-
e  Cabinet freeze dryer/ lyophilizer . o . . .
ties. This is an important consideration.

e  Storage for lab books, ref materials . . .
e  Logical to associate Plant Industry with the Molecular

Desired equipment and other resources: Lab
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Lab Title: Watershed Management and Biomonitoring Labor-
atory

Contact: Heather Pembrook, Neil Kamman, Watershed Man-

agement Division, MAPP Program
Description of work activities:

e  Water Chemistry analysis. Reliance on VTDEC Chem Lab
(Dan Needham Supervisor) to produce water chemistry
analyses- $250,000-300,000 of testing services/year. See
water quality testing on other sheet. Chemistry. There
are also non-state affiliated (citizen volunteers) water-
shed management groups that provide up to 9,000 water
samples to chem lab. $125,000/year in throughput. See
coolers in sample preservation photos. (in-kind services).
Space included sample preservation and receiving area

e  Biomonitoring Program. Manage a biomonitoring pro-
gram, for fish and aquatic insects- for reg. and surface
water compliance. Env. Sci. and biologists (currently in
Dewey facility). Bench space needed for microscope
work. Loading docks and field equipment storage area

needs to be proximal. Have written program for foot-

print data. All bug specimens are archived in ethanol
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within flameproof cabinets. Have large storage need for
these specimens proximal to bench areas. Small chemis-
try component- ~ 20 feet of bench space. Water samples
are preserved with nitric or sulfuric acid for 1-2 nights
before they are delivered to UVM Chem Lab for analysis.
Small DI system was installed at National Life Dewey Lab
for all WSMD users.

Field work logistic space needs: this is where the gear
lives. Warm storage needed for storage and calibration
of water testing equipment. Need distilled water, sinks
and proper disposal of calibration standards. Equipment?
Could include the storage of vehicles and boats. Foot-
print? Formally part of Waterbury space in biomonitor-
ing. Ideally, would need some dirty storage, and clean
space for instrumentation. The former space in Water-
bury was way too tight for field logistics. Boat compound
needs to holds five 16-20 ft-motor boats, and a variety of

canoes and kayaks.

Decontamination facility: surface water contamination
from invasive species. Gear needs to be cleaned. Uses
hot water and quat (ammonia). Nets, waders, larger
nets, or even boats. Footprint? Currently does not exist,
nor did it at Waterbury. 20 or more people would have
access to facility, but would like to have some exterior
area with racks to clean gear, with wastewater control.
Proximal to lab area, where instrumentation, waders,
etc. could come in for cleaning. Associated with loading
dock, loading dock associated with field gear storage and
sample receiving. Chelmsford, MA (EPA region 1 env.
Lab site) has a good example of this layout and process
(Hilary Snook EPA contact).

Wastewater permitting program: training of wastewater
operators. Waterbury had a training classroom. Funda-
mental bench test training.

Major required equipment:

Flammable cabinets- 3'x6” and they have 8 of them.
Bench space
Fridge (standard) 3x

Used fume hoods in chemistry section, but did not have

one of their own.
Built in vacuum and air lines

Large deep sinks (3+)
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e  Excellent ventilation to address alcohol fumes

e  Distilled Water system (overlap with Chem Lab system)

Desired equipment and other resources:

e  Dedicated fume hood would be nice, but as long as they
have access to a shared one, they are fine.

® Increased interest from watershed community for other
water-based environmental contaminants, increase in
capacity for analytical chemistry to allow analysis of new
generation contaminants. GC-type work. Might require

clean space.
e  Direct mercury analyzer.

e  List coming from Heather, developed from Water Quality
Monitoring Strategy workgroup which included Chem

Lab’s director.
Space and/or laboratory requirements:
e Would like to have consolidated model that would bring

everything above to one facility (i.e. lab and storage
space).
. Laboratory space they had at Waterbury was sufficient

(refer to blueprints for bench and floor square footage).

e  Sample archiving space was not sufficient- it needs to be
stored in flammable cabinets, which take up a lot of

room.

e  Loading dock for storage and delivery of gas cylinders is

required.

Safety and regulatory requirements:

e  Waste management- liquid waste, ammonia.

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space): N/A

Outsourcing vs. In-House:

e  Qutsourcing would result in lost efficiency, and the in-
kind services portion would suffer.

Other info:

e Information is coming from DEC regarding the cost analy-

sis and usefulness (i.e. a business case, justification, to

keep the Watershed lab) of the lab programs.

e  Central Vermont would be ideal location. Colocation and

location are equally important.
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e  Old facility was lacking in taxonomy storage space.

®  Bench top data entry. Currently networked to LIMS.
User laptop computers. Excel based, then to database.
Biomonitoring is independent of LIMS, and would like to

keep it that way.

Biomonitoring Work Flow example: (Diagram Below)

e  Return from field, back up to loading dock, unload gear

e  Decontaminate gear at inside and outside Decon area:
outside for boats and large nets, inside for waders and
small nets. Store waders and other “dirty” equipment in

dirty storage area.

e  Transfer coolers with water samples to sample receiving
and log in room. Acidify or preserve as necessary. Login

samples.

e  Move water sampling multi-probes into clean storage

area/field logistics area.

e  Move trucks and boats to adjacent parking area for field

vehicles/boats.

Lab Title: Animal Pathology

Contact: Katherine McNamara, Kristin Haas, Shelley Mehlen-

bacher
Description of work activities:

e  Currently no animal pathology work occurring in a pro-
ductive manner outside of that which is completed in

slaughter facilities.

e  Current work activities are in need of Lab support include
necropsy and pathological inspection of carcasses/parts

of animals:

*  Specimens from slaughterhouses for food safety
*  Animals experiencing high mortality on a farm

*  Ongoing Staff training in pathology

e Animal health, meat inspection and possibly dairy hin-
dered by current physical space that exists to perform

these duties:

*  Providing services to external stakeholders, as well

as providing wet lab training for internal staff.

e  Previously, they did training on collecting brain and

lymph nodes from deer heads- did not have space or
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adequate training space. e Impermeable floor surface for easy decon/cleaning

e  Continue to have the need to do necropsies in certain e  Stainless steel work-top (table with wheels or stationary)
circumstances, but without adequate space this is hin-
dered

o Necropsy table

e  Drains, hoses
e  Would like to have adequate space to conduct animal
pathology in lab for external stakeholders, as well as * Freezer

training. e  Storage for PPE

®  Most inspection (whole animal) is done on-site. e  LIMS- need a workstation for necropsy and other data

e  Pathology samples are sent to NH veterinary diagnostic can be entered.

facility. Desired equipment and other resources:

*  Currently, capacity does not exist in VT for gross e  Dissecting scope, A/V capabilities included

pathology or histopathology of specimens Space and/or laboratory requirements:

*  Was using USDA lab services
e  Storage space for PPE

*  Using NH for about a year, send about 4 samples/

e  Showering, gowning and de-gowning areas

e  Storage for surgical equipment, tranquilizers- locked

stainless cabinet?

o  Never had anything in Waterbury for this purpose, but
would like to have:

*  Separate entrance for delivery of animals/
specimens. Sectioning of loading dock, shipping

receiving?
*  Necropsy room with storage capabilities

*  Smaller “clean” room for diagnostics

*  Could be separate rooms, but having a central facili-
ty/lab with flexibility.

year e Independent of loading dock, 1,200-1,500 ft2 would like-

*  NH Lab supports pathological inspections of carcass- ly be sufficient.
es in slaughter houses for food supply safety- done e  Space would need to be big and open enough for train-
in plant/ on-site. ing, 10-12 people at a time in the room.

*  Capacity in VT moving forward: potential for nec- Safety and regulatory requirements:

ropsy capacity for analysis for producers and private

veterinarians. If these services would be offered, ®  Waste management of animal remains would need to be

they need physical space and human resources, figured out. Would probably use a service rather than

such as a veterinary pathologist. build infrastructure for animal disposal.

e Whole animals being brought in would be poultry to Segregation (i.e. cross-contamination) vs. compatibility (i.e.

sheep/goat- not for cows, horses, etc. shared equipment and space):

e Unlikely that they would knowingly be dealing with dan- ®  Possible sharing of space and/or resources with F&W
gerous/foreign animal diseases. (ANR), need for necropsy space is desirable.
Major required equipment: e  Location is important- don’t want to have to drive to
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Burlington to get equipment, then drive to another part

of the state. Location in central VT would be ideal.

Outsourcing vs. In-House:

Other info: N/A

Lab Title: Fish & Wildlife (ANR)

Contact: Barbara Johnston
Description of work activities:

e  Provides disease diagnostic AND inspection services to
the 5 State of Vermont Fish Culture Facilities AS WELL AS
all the private aquaculture facilities/business located in
Vermont. Legal requirement in Vermont to have an an-
nual fish health inspection per the Breeder’s Permit nec-
essary to operate in Vermont however, we are also con-

tacted whenever the private facilities have a problem.

e  Primary work also includes live bacteriology, parasitology

work.
e Investigate fish kills.

e  Analysis for viruses, parasites and bacteria- chartered to

look into those common to Northeast area.
. Primary lab work includes cell culture, ELISA, PCR.

e  Sample on site- fish do not come back to lab. However, it
would be preferred to have this capability.

e  Current samples may be internal organs, live culture

agar, whole heads, gill scrapings.

Major required equipment:

2x BSC Class Il

5x Incubators

Bench top space for microscopes, centrifuges, etc.

Sterilizer

4x fridge/freezer combos- have to be in a separate room
for COC, or they have to be locked. These are assigned

to the four rooms below.

Desired equipment and other resources:

e  Preference would be to have dedicated PCR room sepa-
rate from Molecular Lab. This is both a contamination
issue (minimal risk if room is dedicated for Molecular/
PCR work) and Chain Of Custody (COC) issue.
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Space and/or laboratory requirements:
e  Waterbury lab was sufficient for the 4 rooms below, but
they did not have a PCR lab.
e  Bench space at Waterbury was sufficient.
e  Four rooms at Waterbury were:
*  Processing
*  Bacteriology
*  Virology

*  Darkroom- for Direct Fluorescent Antibody Tech-
nique assays which we use currently for bacteriolo-
gy. MUST be dark — prefer separate room because
it is difficult to work in a completely dark room on
other fish health/assay work at the same time. The

room also provided storage area for supplies.

Safety and regulatory requirements: N/A

Segregation (i.e. cross-contamination) vs. compatibility (i.e.

shared equipment and space):

e  PCRroom could be shared with molecular lab, but there
are legal issues surrounding cross-contamination- sepa-

rate PCR room? COC applies as well.

e  4xfridge/freezer combos- have to be in a separate room
for COC, or they have to be locked.

Internal vs. outsourced: N/A
Data collection/entry/accessioning:

o  Closed network. Paper data in manually entered into
computer system.

®  Reportsinto U.S. Fish and Wildlife Survey.

Other info: N/A

Summary:

e  Bench space at Waterbury was sufficient.
e  Dark room preferred to be separate room.

e  Previously occupied approx. 600 ft2 (Waterbury plan,
Rm. 140).

e  Waterbury facility provided sufficient lab space at ap-
prox. 300 ft2

e  Should plan for specimen storage in the event that whole

fish samples return to the lab capabilities.
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Conservation Laboratory

Project No.: 13184.00 Meeting Time:  9:00AM

Present: Chuck Ross VT Secretary of Agriculture Food & Markets
Jolinda LaClair VT Deputy Secly. of Agriculture Food & Markets
Justin Johnson VT Deputy Secretary of Natural Resources
Jim Leland Vermont Agency of Agriculture
Daniel Needham Vermont Dept. of Environmental Conservation
Cary Giguere Vermont Agency of Agriculture
Trey Martin Vermont Dept. of Environmental Conservation
John Schmeltzer Vermont Dept. of Environmental Conservation
Dan Scruton Vermont Agency of Agriculture
Tim Schmalz Vermont Agency of Agriculture
Ryan Burnette Alliance Biosciences
Robert Blakey Strategic Equity Associates
Richard Polvino The SLAM Collaborative
Lois Rosenblum The SLAM Collaborative
Paul Rammelsberg The SLAM Collaborative

Distribution: ~ Marc Paquette Vermont Agency of Agriculture

To All Present:

The Following is believed to be an accurate representation of discussions and decisions made
at this meeting on October 21, 2013. If any of the items are incorrect or fail to record
discussions at the meeting, please notify the writer of these minutes, in writing, within 5 days
of the issue date. Failing such notification, these minutes will be considered a matter of record.

11 Study Schedule: The study has a short time frame due to the need to be prepared for
the legislative session starting in January. The deadline is December 16 but could be
extended if necessary, possibly as late as January 10. Any decision on an extension must

be made this week.

12 Study Significance: The study is seen as the key to the future of the lab. The lab has
political support but also skeptics. Some see the expenditure required vs. the number
of staff affected as being disproportionate. There is competition for funding for
projects to recover from Tropical Strom Irene.

13 Study Work Product: To be effective, the study has to clearly tell the story of the
value of the lab, be clear about the proposed solution, and must be outcomes oriented.
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If the study does not present their case successfully, they will not be able to fulfill their
mission.

Crisis Response: One of the key disadvantages of an outsourcing option is inability to
respond to crises and emergencies. A state operated lab has the ability to divert all of
its resources to urgent issues that may arise, thereby preventing problems from
developing into something much larger. It was noted that the cost-benefit analysis for
processing routine samples is a straightforward math exercise, but the ability to
respond is a key rationale to operate the lab. Staff were encouraged to write case
studies illustrative of this concept that can be included in the report.

Lab Closure History: It was noted that the state had considered closing the
Department of Environmental Conservation Lab several years ago, but the proposal was
rejected by the legislature. The state will furnish copies of documentation surrounding
those events.

Operating Model: The agencies see the lab as historically having been very siloed.
They see the current operation, where everyone has been relocated into too little space
on an ad hoc basis, as creating a blank slate opportunity to try new ideas.

Pre Irene Merger: Before Tropical Storm Irene, an initial discussion had begun on
administratively merging the Agriculture Lab and the DEC Lab into a single entity under
the Agency of Agriculture. The state will furnish copies of documentation surrounding
this effort.

Waterbury Lab Facility: The Waterbury lab facility is scheduled for demolition.
Temporary Space: The temporary space in Berlin and at University of Vermont is
leased. The space at the University is leased through August 2015. An additional year
may be an option. They spent $1 million to adapt the University space to their needs.
DEC Interaction: The DEC lab primarily interacts with other New England states only,
because those are the states that fall within the same federal EPA region.

New York Lab: The new state lab in Albany is a $40 million facility and is reported to
be operating nowhere near capacity.

New England Collaboration: Agricultural labs in the New England states collaborate
well. The team should be able to expect cooperation from lab directors in other states
when approached.

Data History: Various programs in the labs have generated uninterrupted streams of
data over many years that identify long term trends and inform environmental policy
decisions. The Vermont air monitoring program, along with California's, is considered a
national leader. The water program in Lake Champlain is on the leading edge as well.
Law Enforcement: Samples in the lab can become evidence in enforcement actions, so
issues such as chain of custody are critical. It is often not known at the outset that any
particular sample will become involved in an enforcement action, so rigor throughout
the process is required.

Lessons Learned: It was requested that the labs report on which changes and
compromises since Tropical Storm Irene have been successful, and which have not.
Equipment Expense: The study should identify expensive laboratory equipment that
can be shared among labs, so as to avoid unnecessary duplication. If there is expensive
equipment that is not frequently used and those tests can be outsourced, this should
be given strong consideration.

Health Department Lab: The new Health Department lab in Colchester is scheduled
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for completion in Autumn 2014. Historically they have been focused for many years on
pursuing this new facility, and so have been less open to discussing shared governance.
It is reported that their site has expansion capacity, but also that there had been local
concerns about the lab siting. A conversation with the Health Department should be
initiated.

Public Safety Lab: It was generally though that the Department of Public Safety would
want to maintain a separate lab in order to maintain direct control over evidence, etc.
Agriculture and DEC Shared Governance: The Agency of Agriculture and the DEC are
very open to a shared governance model. The working assumption is that the combined
operation, if only involving those two groups, would report through the Agency of
Agriculture.

Staff Cross Training: |t was noted that a shared governance structure could facilitate
more cross training among staff and thus better responsiveness.

Lab Protocols: The study team needs copies of any standard operating procedures and
protocols that are available. Some of this was lost in the storm.

Competition: By statue the Agency of Agriculture cannot offer services that already
available in the private sector. DEC complies with the same standard, but as a matter
of policy rather than law.

Weights and Measures: It was noted that weights and measures is better housed in
Berlin than they were in Waterbury. They are satisfied with their current Llocation,
which has recently attained NIST certification.

Tiered Plan: The plan for a proposed new lab should be tiered, with certain operations
identified as critical and others as optional. Three tiers are envisioned.

Waterbury Operations: The study team needs a list of services provided in Waterbury
before the storm, plans of the facility, and space assignments.

Revenue Streams: The study team needs an outline of fees and revenues for services
provided, as well as any funding sources outside of general state appropriations.

Siting: The working assumption for the site for a potential new lab has been a ten mile
radius from Montpelier or along the Interstate 83 corridor between Colchester and
Randolph.

Surge Capacity: One model for a lab co-located with a college or university could
include a lab space that doubles as a teaching facility and a surge space for use in a
crisis situation.

Capacity in Other States: At this point, not all of the specific capabilities and capacities
of other states are known. It was thought unlikely that the sharing options could be
worked out with enough specificity to include in the business model, given the available
time.

User Meetings: The next meeting cycle in two weeks should include meetings with
individual users. It was agreed that final word on needs would belong to Jim Leland for
Agriculture and Trey Martin for DEC.

Organizational Structure: The study team needs to understand the current
organizational structure, and how programs, processes, and personnel interrelate. A
series of matrices was seen as the best tool to communicate this.

Information Technology: The DEC lab has had a web based lab information
management system for several years. The Agriculture lab does not have a similar
system but expects to within the next year.
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1-33  Other Agency of Natural Resources Labs: The labs within Fish and Wildlife and
Forests, Parks, and Recreation are dry labs and mainly consist of tables to count
specimens. It was generally thought that they would be low priority candidates to
include in a new combined lab.

Respectfully submitted,

The S/L/A/M Collaborative

Paul D. Rammelsberg AIA, LEED AP
Senior Associate
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Ryan Burnette

Jenna Hess

Lois Rosenblum

VT Secretary of Agriculture Food & Markets
VT Deputy Secretary of Natural Resources
Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Agency of Agriculture

Alliance Biosciences

Alliance Biosciences

The SLAM Collaborative

To All Present:

The Following is believed to be an accurate representation of discussions and decisions made
at this meeting on November 5, 2013. If any of the items are incorrect or fail to record
discussions at the meeting, please notify the writer of these minutes, in writing, within 5 days
of the issue date. Failing such notification, these minutes will be considered a matter of record.

2-1. Meeting Intent: One of the key intents for the meeting was to reach a consensus on
how to structure the options and secondary options to be investigated. The SLAM
Team proposed a model with three primary options:

A co-located pair of laboratories for Agriculture and DEC, similar to the destroyed
facility in Waterbury, but with some basic sharing of services such as
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2-2.

2-3.

2-4.

2-5.

2-6.

2-7.

2-9.

shipping/receiving, glassware washing, etc.

e A collaborative laboratory in which all reasonable opportunities for combining
services are implemented, and the lab is structured as one entity serving both
groups.

e An outsourced model, in which all lab services are provided by laboratories in the
private sector, or by other public sector laboratories.

The approach of studying these three options was seen as an appropriate way to

encompass the range of available possibilities, and to ensure that the study is perceived

to be thorough.

Secondary Options: A layer of secondary options will be investigated as well, as they

apply to each of the primary options. These are:

e Scope of lab services to be provided in a new facility: The Tier 1 or “must have”
services would generally be wet lab services. The Tier 2, or “should have” services
would generally be dry lab services. The Tier 3, or “would like to have” services
would generally be ancillary services such as weights and measures. Alternative
Locations would be required for any Tier 2 or Tier 3 services not located in a new
facility, in either their current locations or at new locations.

e Location: The location of the new facility may affect acquisition cost and operating
cost. Greater distance from Montpelier may present administrative challenges. If
the lab needs BSL-3 capabilities, a location near University of Vermont or the
Department of Health lab in Colchester may facilitate shared usage.

s  Growth: Anticipated growth in the demand for current services, and how to
accommodate that, needs to be considered.

2006 Association of Public Health Laboratories Report: It was noted that

implementation of the recommendations in the 2006 APHL report was hindered by the

configuration of the Waterbury facility.

2009 Outsourcing: The plan to outsource the DEC lab services in 2009 was not

implemented, but there were still staff reductions in the labs at that time due to state

budget difficulties.

Tertiary Options: The third layer of variables includes planning for new areas of

testing, and exploration of opportunities to collaborate with neighboring states, with

each possibly concentrating on particular areas of expertise. This could include bringing
back testing that is currently outsourced.

Terminology: Where needed, the report needs to take care to explain terminology for

the audience that will be reading it.

Outsourcing Cost Model: For the outsourcing model, additional information is needed

on the staffing that would be required to manage the process, and to perform tasks

that cannot be outsourced. Possibly as few as three positions would be eliminated in

Agriculture. It was unclear how thoroughly the internal costs were analyzed in 2009,

when the DEC lab was previously proposed to be outsourced. This information will be

assembled in the next week.

Historic Operating Budgets: Budgets for each year since 2008 will be provided, so

that trends can be reviewed. The 2009 budget is the first to reflect cutbacks due to

the economy, and the 2012 budget is the first to account for changes caused by Tropical

Storm Irene.

FEMA Funding: The information that a replacement lab will be 90 percent FEMA
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2-10.

2-1.

2-12.

2-13.

2-14.

2-15.

2-16.

2-17.

2-18.

2-18.

2-20.

funded is outdated. The working assumption is that some funding will be available but
the amount is unclear. The team can develop cost models illustrating the impact of
varying levels of FEMA reimbursement. The upper limit is likely 50 percent.

Dedicated Funding: There is currently no dedicated funding available for this project
from any source. Agency of Agriculture will contact Buildings and General Services to
review funding, including potential for FEMA reimbursement.

Acquisition And Operating Cost: It was noted that the acquisition cost for a co-located
lab and for a collaborative lab would likely by very similar. The lower operating cost for
the collaborative model will be the differentiator.

Site Acquisition: If a new lab facility is located on the site of an educational institution,
it should be assumed that a site lease would be negotiated. If a new lab is built as an
independent entity, it should be assumed that a site would be purchased. If a new lab
can be built adjacent to the Department of Health lab in Colchester, there would be no
site acquisition cost. It may also be possible to utilize and renovate an existing building
at the IBM site in Essex.

Regional Model: Due to the limited time for the study, it will not be possible to
adequately plan for collaboration with neighboring states in the stage of the process.
Regional collaboration should be incorporated in the plan as a future opportunity. The
goal is for each state to develop different areas of expertise. Connecticut is a leader in
poultry and New York in dairy. Current sharing with other states is on a fee for service
basis only.

Commitment to Collaboration: The Agency of Agriculture and the Agency of Natural
Resources both indicated that they are firmly committed to a collaborative model.
Governance of a Collaborative Lab: Of several options discussed for governance, the
most viable seemed to be a lab that would be located in one agency, with an oversight
board that includes representation from each client group. This board might meet
quarterly to assure that all needs are being met. The organization might have a lab
supervisor with an organics lab, an inorganics lab, and a microbiology lab directly
reporting to the supervisor.

Independent Lab: It was thought that setting up an independent entity to operate the
lab would only make sense if the Department of Health lab was included. It was
assumed that the forensics lab would not be a willing participant due to the care
required with their chain of custody.

Health Department Collaboration: It was though that a new lab built on the
Colchester site might initially operate as a lab co-located with the Health Department
lab, but that a collaborative model could emerge in the future.

Lab Financing and Staffing: It was though that an internal fee for service model would
be the most prudent way to account for funding of a collaborative lab. Employees may
need to be reclassified to reflect the new model. It needs to be confirmed whether the
executive branch would have the authority to implement the collaborative model on its
own.

Operation: Based on information provided to date, the DEC clientele appears to be
more complex. Additional information is needed from Agency of Agriculture to
complete the picture. Full understanding of this will facilitate a decision on which
agency would be better equipped to house the collaborative lab.

LIMS and Quality Assurance: It was thought that three roles would need to be filled- a
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quality assurance person, an IT person, and a database manager. None of these are
likely full time roles. The best means of combining these responsibilities into staff
positions needs to be determined. It was thought that the state would allocate two
new staff positions to the lab at the most.

2-21. Mission Statement: |t was thought that a joint mission statement with shared themes
would foster an identity for the lab, and help outsiders understand its purpose. The
themes would include water quality and food safety.

2-22. 2012 Merger Plan: The documentation from the initial meeting in early 2012 to explore
a shared lab has still not been located.

2-23. Interviews: The next meeting cycle will include individual user meetings. The list of
users needs to be confirmed.

2-24. Tier 2 Functions: It was though that Plant Pathology and Entomology should be Tier 2
functions rather than Tier 1. If they are not accommodated in a new facility, they could
potentially be housed at UVM. Tier 2 should also include biomonitoring and future
necrology/pathology.

2-25. Tier1Functions: Tier 1 should include a molecular lab.

2-26. Lab Type and Function Matrix: The Lab Type and Function Matrix was revised based
on input received in the meeting and is attached.

2-27. Omitted Functions: If any Tier 2 or Tier 3 functions are not included in a final
recommended new facility, the report need not include alternative plans for where to
locate them.

Respectfully submitted,

The S/L/A/M Collaborative

Paul D. Rammelsberg AlA, LEED AP
Senior Associate
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Issue Date: November 25, 2013
Meeting Date:  November 19, 2013
Meeting Time:  10:00AM

VT Deputy Secretary of Natural Resources
Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Dept. of Environmental Conservation
Vermont Dept. of Environmental Conservation
Strategic Equity Associates

The SLAM Collaborative

Chuck Ross
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Distribution:

Cary Giguere
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Tim Schmalz
Katherine McNamara
John Jaworski

Ryan Burnette

Jenna Hess

Richard Polvino
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VT Secretary of Agriculture Food & Markets
VT Deputy Sec'y. of Agriculture Food & Markets
Vermont Dept. of Environmental Conservation
Vermont Dept. of Environmental Conservation
Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Agency of Agriculture

Vermont Agency of Agriculture
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Alliance Biosciences

The SLAM Collaborative

The SLAM Collaborative

To All Present:

The Following is believed to be an accurate representation of discussions and decisions made
at this meeting on November 19, 2013. If any of the items are incorrect or fail to record
discussions at the meeting, please notify the writer of these minutes, in writing, within 5 days
of the issue date. Failing such notification, these minutes will be considered a matter of record.

3-1.  Financial Data Received: It was noted that the financial data furnished by DEC was in a
different format than the data furnished by Agriculture, making it difficult to compare.
DEC will furnish their information in the format that Agriculture used, which is
consistent with the format used to present budget information to the Legislature.
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3-2.

3-4.

35.

3-6.

3-7.

3-8.

3-10.

3-1.

3-12.

Tracy LaFrance at DEC is the best point of contact to obtain additional information and
clarification.

Agency of Agriculture Data: It was noted that the Agriculture budget information
furnished was not exclusively regarding the lab. Agriculture will clarify which personnel
are assigned to the lab full time and their job classifications, as well as any that are in
the lab part of the time.

Agriculture Prior Year Budgets: Agriculture financial data has been submitted for
2008, 2009, and 2013. Agriculture will follow up with 2010, 2011, and 2012, although
each year was affected by unique circumstances.

Unmet Need: The financial model attempts to capture the value of the unmet need for
services that have not been available since the storm.

Temporary Space: It was noted that the current agency budgets, since the storm, have
not included the cost of rent paid for space at University of Vermont and in Berlin, since
this rent has been paid from the Department of Buildings and General Services budget.
Fee For Space: It was reported that the fee for space charged by Buildings and General
Services was $11.09 for fiscal year 2011 and $11.66 for fiscal year 2012, for the
Montpelier area. Rates for more recent years are still needed. The fee for space is
intended to cover costs incurred by BGS for both construction and operation. For
upcoming years, rates are not published until shortly before the start of the year. For
past years, budgets for both agencies do not isolate space costs for the lab from other
agency space costs.

DEC Budget: It was reported that DEC restructured their budget in 2008 to allocate
more overhead costs to their cost per test, so comparisons to the earlier years become
complicated.

Equipment Replacement: The current budgeting approach makes it challenging to fund
replacement of major equipment, whether planned or unplanned. The agencies own all
of their equipment and typically have service agreements in place. It was thought that a
model where major equipment is leased would be preferable, but this approach is
contrary to normal state policy. A waiver may be obtainable.

Outsourcing Costs: In the cost model for outsourcing all lab functions, it is assumed
that the actual cost per test would be similar to the average cost available on the
market. Using the lowest cost available on the market was not seen as realistic, as the
low price could only be obtained by constantly rebidding, and could require
compromising responsiveness and accuracy.

DEC Outsourcing Bids: The cost model for outsourcing is extrapolated from the pricing
in the bids obtained by DEC in 2009. This approach was seen as being the most
favorable to the outsourcing model. The prices were obtained near the low point in the
economic cycle and would likely have been as aggressive as bidders would ever be.
Current Outsourcing: Agency of Agriculture does currently outsource some diagnostic
testing. Costs will be furnished. It will be helpful to demonstrate that the agencies do
consider outsourcing seriously and utilize it in cases where it is advantageous. In some
areas, the cost of maintaining in house capabilities is not justifiable. With a new facility,
it may make sense to perform some tests in house that have historically been
outsourced.

Outsourcing Quality Control: It was thought that the outsourcing model would not
lead to increased costs for quality control.
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3-13.

3-14.

3-15.

Cost Justification: The primary task is to convince the Legislature that the new lab
facility makes sense operationally. The capital cost of the new facility does not have a
major impact on the agency budgets because of the fee for space model used by BGS.
It will be important, however, to provide a sense of what the capital cost will likely be
to procure the new facility.

Co-located Vs. Collaborative Model: It may be useful to structure the report to
present the cost to replicate the Waterbury facility and operations (co-located model),
and then the cost savings associated with changing to the collaborative model.
Waterbury Capital Improvements: It was noted that the Waterbury facility would
have required significant investment within a few years due to age, if the flood had not
happened.

Discussion regarding lab safety and lab waste management on November 20, 2013 following
user interview meetings, attendees Jim Leland (AAFM), Dan Needham (DEQ), John Schmeltzer
(DEQ), Ryan Burnette (Alliance Bioscience), and Paul Rammelsberg (SLAM):

3a-1

3a-2.

3a-3.

3a-4.

3a-5.

3a-6.

Hills Building: The lab in the Hills Building is currently operating under the safety plan
and waste management plan of the University of Vermont. If the mix of testing
performed in the lab were to change, they could be required to develop their own plan.
Select Agent License: It needs to be determined whether a select agent license is
needed due to handling of avian influenza and brucella.

BSL Status: It currently appears that the lab will not require BSL-3 capabilities, but this
is yet to be confirmed. It may be advantageous to construct the new facility to a BSL-2
enhanced standard to improve its capability to respond to certain public health
emergencies.

Safety Officer: The new facility will require a designated safety officer, although it
does not appear to be a full time job. Depending on the final governance plan and the
siting, this could be a full time person who is assigned to other duties part of the time,
or it could be a position shared with a host institution such as a college or university.
The Department of Health is likely required to have a full time dedicated safety officer
that may not be available to share.

Consent Decree: It was noted that the DEC lab is operating under a consent decree
through 2015 due to violations several years ago.

Lab Infections: No one present was aware of any past cases of lab acquired infections
among staff in either lab.

Respectfully submitted,

The S/IL/A/M Collaborative

Paul D. Rammelsberg AlA, LEED AP
Senior Associate
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Issue Date: December 6, 2013
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The SLAM Collaborative

To All Present:

The Following is believed to be an accurate representation of discussions and decisions made
at this meeting on December 3, 2013. If any of the items are incorrect or fail to record
discussions at the meeting, please notify the writer of these minutes, in writing, within 5 days
of the issue date. Failing such notification, these minutes will be considered a matter of record.

41 Data for Cost Model: The financial data that has been provided for the cost model is
generally sufficient to support the development of the model. Clarification is still
needed regarding staff positions that were lost due to budgetary issues in 2008 and
following, and due to Tropical Storm Irene. It was also noted that some staff that work
in the lab facility are not paid out the lab budget. In order to resolve the lack of clarity,
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a staffing level spreadsheet will be drafted and circulated for input.

42 Outsourcing Cost: The cost model shows that full outsourcing of lab services is not
viable, economically or otherwise. The outsourcing model cannot readily deliver the
level of responsiveness desired. An internal lab has proven to be able to detect
problems with samples or results more rapidly than an outsourcing model. The
outsourcing model was also seen as ineffective when the task is to identify the
unknown source of a problem.

43 Co-Located Model: The co-located model was seen as a reasonable and responsible
approach, replicating the model employed prior to Tropical Storm Irene. Costs would
be higher than costs for a collaborative model.

4.4 Collaborative Model: The collaborative model would offer considerable operational
savings as well as reduced cost for construction of a new facility. The savings in staff
cost is projected in the current draft to be $500,000 per year for the same level of
output, due to improved work flow. The anticipated annual savings in fee for space is
projected at approximately $30,000 per year. The cost of the new facility could be
reduced by approximately $1.7 million, based on a cost of $450 per square foot.

45  APHL Recommendations: The recommendations in the 2006 APHL report on the lab
would generally all be implemented in the collaborative model.

46  DEC Test Pricing: From analysis done to produce the cost model, the DEC's cost per
test appears to be slightly understated. The operational savings from moving to the
collaborative model would likely bring the actual cost per test into closer alignment
with the pricing structure.

4.7  Unmet Need: The value assigned to unmet need in the cost model is based on the
difference between actual expenditures since Tropical Storm Irene and the expenditures
projected from the budgeting and spending trajectory prior to the storm. This is
assumed to be the value of services that could not be provided due to limited
capabilities. The unmet need does not include growth or new service areas. DEC
believes that their actual unmet need may be greater, because recovery from 2009
cutbacks is not accounted for.

4-8  Staffing Realignment: The basic concept in staffing the collaborative model is to base
staffing on the type of testing provided rather than on the identity of the customer.

4-9  Coordination Between Lab and Program: It was noted that the close interaction
between lab staff and program staff adds value and efficiency to the services provided
by the lab, in a way that would not be possible with an outsourced model.

410 Future Growth: To cost effectively provide for future growth, the new facility could be
designed to accommodate all Tier 1, Tier 2, and Tier 3 functions according to current
needs. If Tier 1wet lab functions grow in the future, the Tier 2 or Tier 3 functions could
then be moved elsewhere to create space. This would require a relatively modest initial
additional expenditure to upgrade systems to provide this flexibility.

4-11  Examples of Flexibility: It would be beneficial to show examples of facilities designed
to be upgraded in the future and later being successfully adapted.

412 BSL-3 Capability: It does not appear that the lab currently requires BSL-3 capability,
and it does not appear economically realistic to construct for future BSL-3 capability.
The lab should, however, make a conscious decision about what it would do in the
future if BSL-3 capability were to become necessary. One option would be to locate
the lab adjacent to another facility with BSL-3 space that could share. Another option

117

January 21, 2014

The S/L/A/M Collaborative

co N oo U»u A W N B



118

Meeting Minutes 04

Page 3

413

PR

415

416

417

418

419

420

421

422

4-23

42h

would be to make a conscious decision that having BSL-3 capability at a remote location
would be acceptable.
Future Regulations: The lab should consider whether future regulations may lead
toward a closer interface with the Department of Health lab. If this seems to be a
likelihood, the Colchester site becomes more attractive. Development of the
Colchester site as a technology park could be beneficial to the state in the long term.
Cost Accounting: The 1989 DEC Laboratory Cost Accounting System is a good model
for allocating test costs in a collaborative lab, but it needs to be thoroughly updated to
reflect current circumstances.
FEMA Funding: The report should not imply that the replacement facility is relying on
FEMA funding. FEMA can be mentioned, but it should be in the context of the overall
budget for replacement of the Waterbury complex.
New Facility Site: The report should not recommend a site or location for a new
facility. Siting narrative should be limited to identifying options, and presenting the
considerations that will affect the siting decision.
Business Model Comments: Comments on the draft business model should be
provided by the end of the week.
Governance Model: AAFM and DEC are scheduling a separate meeting to develop their
ideas on the shared governance model.
Report Clarity: It was noted that clarity will be critical to the success of the report.
Some specific areas noted include:

o  Clearly identifying which staff are paid out of the lab budget and which are not.

e Clearly outlining what the lab does now and why, what it can do in the future,

and how it positively affects the state in the areas of human health,
environmental health, and commerce.

e Terminology should be defined for laypeople where necessary.
Future Growth: As time does not permit development of detailed plans for growth and
additional fee for service options, the report should simply identify and list the
anticipated possibilities. Several are outlined in the RFP for the feasibility study. AAFM
and DEC will develop others.
Outsourcing Costs: In the cost model for outsourcing all lab functions, it is assumed
that the actual cost per test would be similar to the average cost available on the
market. Using the lowest cost available on the market was not seen as realistic, as the
Llow price could only be obtained by constantly rebidding, and could require
compromising responsiveness and accuracy.
Tier 2 and Tier 3 Functions: It was noted that the distinction between Tier 2 and Tier 3
functions is that Weights and Measures (the only Tier 3 function) has current space
that meets their needs.
Advantages of Consolidation: If all functions can be included in the new facility, it
offers the opportunity for the leanest, most efficient operation, and promotes a
stronger image to external customers, whose issues can all be addressed at a single
location.
Space Programming: A meeting will be scheduled for next week to review the
development of the space program for the new facility. The program is being based on
user interviews that took place two weeks ago. Users have been furnished with
meeting notes for review and most have responded with comments.
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4-25 Board of Advisors: In addition to the governance board, it was thought useful to
consider developing a Board of Advisors that would draw on constituents for the lab,
such as farmers and environmentalists. DEC is already doing this but more informally.

4.26 Upcoming Meetings: AAFM and DEC will be meeting with the Deputy Secretary of
Administration on December 31 regarding the proposed new lab. There will be a
meeting to review the draft report on December 19 at 10:00. A meeting to review the
final draft was tentatively set for January 7.

4-27 Work Product: The final work product for the study is expected to be a bound report
and a series of slide for incorporation in a Powerpoint presentation.

Respectfully submitted,

The S/L/A/M Collaborative

Paul D. Rammelsberg AIA, LEED AP
Senior Associate
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The SLAM Collaborative

To All Present:

The Following is believed to be an accurate representation of discussions and decisions made
at this meeting on December 13, 2013. If any of the items are incorrect or fail to record
discussions at the meeting, please notify the writer of these minutes, in writing, within 5 days
of the issue date. Failing such notification, these minutes will be considered a matter of record.

51  Lab Organization: From analysis of the science that is being done, it appears that the
proposed collaborative lab facility can be best organized under the two primary
groupings of biology and chemistry. All of the labs except weights and measures can be

logically grouped into one of those two.




Appendix D: Meeting Minutes

Meeting Minutes 05

Page 2

5-2

54

55

5-6

5

5-8

59

510

51

5-12

5-13

Reporting Structure: In general, it was though that the Tier 2 and Tier 3 labs should
not be part of the collaborative lab governance. One of the reasons for them to remain
separate is their direct relationships with the programs that they support, and another
is the separate budget lines and/or funding sources that support them. Their location in
the facility should still be determined based on whether their work is biology or
chemistry.

Organizational Diagram: The Tier 2 and Tier 3 labs should be shown at the side with a
dashed line to indicate their indirect relationship to the collaborative governance model.
Plant Lab: It was though that the Forests Parks and Recreation Lab would need to
remain administratively separate from the Plant Industry Lab.

Safety and Waste Management: It was noted that any occupant of the new facility,
regardless of the reporting structure, should be accountable to the safety and waste
management authority, as a condition of being allowed to use space. This policy will
need to be reinforced at the agency level.

Quality, Safety, and Waste Management: |t will be assumed that the roles of quality
assurance, safety, and waste management require the equivalent of one full time
position. The report needs to be clear that it is necessary to dedicate resources in these
areas, and that it will ultimately save money. The recent DEC consent decree is
evidence of the cost of not doing so.

Safety Consultant: It will be recommended that a qualified consultant be hired during
the design phase of the new facility to assist in development of the safety and waste
management plan, as the safety and waste management plan plan will influence the
design.

LIMS: It is not known at this time whether the current DEC LIMS can be expanded to
serve all of the needs of a collaborative lab. It also may be advantageous to outsource
LIMS support, or to purchase LIMS as a service rather than a product. Several user
groups have security and chain of custody issues that need to be considered in planning
a comprehensive LIMS. For present purposes, it will be assumed that no staff position
will be dedicated to LIMS. It will also be recommended that a qualified consultant be
engaged to develop a LIMS plan. The Department of Information and Innovation will
need to be involved.

Classroom: The Waterbury facility included a classroom that was reportedly
underutilized. It was thought that a similar space in a new facility would be more useful
if it could be slightly larger and have some bench space, sinks, etc. for training use. If
the new facility were located in a campus setting, this room could be potentially be
omitted in favor of using space in another building when needed.

Microbiology: It was confirmed that the primary users of the microbiology lab would
be the dairy program and the animal health program.

Chemistry Labs: The grouping of the chemistry labs will be redefined to be (a) metals,
(b) nutrients, (c) non automated analysis and inorganics, and (d) organics.

Space Allocation: It was generally thought that the Waterbury facility had an excessive
quantity of partitions and that a new facility could benefit from a more open, flexible
plan.

Chemical Fume Hoods: It was noted that, going forward, it will be important to
carefully define how many fume hoods are needed, and to design the ventilation
accordingly. It was not possible to use all of the fume hoods in the Waterbury facility
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simultaneously, as cost cutting had reduced the capacity of the building exhaust system.
Lab and Lab Support: The space program should better explain the distinction
between the types of space intended by “lab” and “lab support”. “Lab” space will
typically have a higher ventilation rate and more intensity of lab services. “Lab support’
includes rooms with specialized equipment, prep rooms, etc.

Waste Storage: For present purposes the temporary waste storage is assumed to be
included in the nonassignable area.

Metals Analysis: It is foreseeable that the metals lab may need another position in the
future. For clarity of comparison, that will not be accounted for in the present business

model.

Respectfully submitted,

The S/L/A/M Coillaborative

Paul D. Rammelsberg AIA, LEED AP
Senior Associate




Appendix E: Other State Regulatory Lab Models

Water Quality Monitoring Program- Laboratory Services in Other New };ngland States

State | Relevant experience | How adaptable is this Data transfer smooth? How are lab Asked to describe ideal lab |
: system if you suspect a services funded? services
new environmental
: threat? ;
CT Changed from state Not very Get electronically as Excel and put | State and Federal Vermont is the model
DOH state lab 5 yrs ago into Access. DOH had old money, mostly
to UCONN & CBL | hospital billing sys that took a lot | Federal (EPA)
(Maryland state lab) of work to set up system with, but
worked until lab personnel laid off’
ME Cnnsoliducd_ Envir & Adaptable, after S yrhiccup | Have not gotten to electronic data | State general fund Described Vermont's set up,
Health Labs in 1992 due to changing labs transfer yet. for lake assessment | what they used to have until
- ) 1992
RI Changed from Adaptable, but constrained | Working toward it, behind VT. Federal money Described Vermont’s set up
University of RI on biological side the DOH (EPA) ‘always been envious of '
contract to state DOH | microbiological lab geared Vermont®
lab & contract out since | around disease and not
| DOH can't meet their zooplankton
detection limits
MA State Environmental Adaptable Yes, Get electronically State and Federal Described the Vermont set up. N
Lab money (EPA) Having their state lab on site
_ i with more capacity.
NH State Environmental Very, if the state chem lab | Yes, get electronically. LIMS State and Federal What Vermont and NH have
Lab on site can't do it, they can adapt system similar to Vermont’s money, mostly now
their limnology lab to do Federal (EPA). Lake
method. Assoc pay for Lay
i | Monitoring Sampl
NY* Lost access to DOH lab | Not very, any parameter w/ | Not asked | A contract line in the | “I do know that we are envious
services in 1990s, use | short holding time needs to | | budget. Full-time of your (Vermont's) facility.”
private contract labs | be planned out far in | | Laboratory
now | advance. | | Coordinator in
| charge of bidding
| and payments

Contacts for each state 's water quality mom.‘anng programs were: 'CT DEP: Ernie Pizzuto 860-424-37 15; ME DEP: Linda Bacon 207-2§7-7749; RI DEM- Sue

Kiernan 401-222-4700 x7600; MA DEP: Bob Nuzz

uzzo 508-767-2809 and Rich Chase 508-767-2859; NH DES 603-271-3414. NY DEC: Fred Dunlap and Scout

Quinn (*NY was not asked exact questions as other states so table uses most relevant response that addresses column question),

Privatization of state lab services: Connecticut's Experience

Connecticut used to have their chemistry samples analyzed by
their state Department of Health (DOH) laboratory. Five years
ago the lab staff were cut and DEP had to put together an RFP
for private labs. It was a 'nightmare’, reviewing all the pro-
posals, a lot of labs couldn't meet their low detection limits,
or method needs. They have been contracting with UCONN
ever since although couldn't do all the methods they needed.
Since then have renewed contract with UCONN for 3 yr peri-
ods and have begun using Maryland's state lab, Chesapeake
Biological Laboratory for samples UCONN couldn't do. Found
out that can use pas with state and federal labs and do not
have to go out to bid. USGS good quality analyses, but expen-
sive. Five years after transition, things finally going smoothly,
but took a lot of resources to iron out the kinks and problems
(i.e. chain of custody protocols, data transfer, detection limits,
methods, etc.). Really have to stay on top of QA though,

which takes a lot of resources.

Consolidation: Maine's Experience

Maine went through consolidation of environmental lab with
health lab. They had to throw out 1 yr .of Chi a data as a result
of the transition. It took them 5 yrs to work out all the kinks in
the sample analyses for their long term monitoring programs.
Consolidation caused environmental lab services to be moved
offsite. No longer could they meet with lab personnel with 2
minutes notice to: sort out a problem. They would like to have
environmental lab back on site. In 1996, 4 yrs after state lab
consolidation, went to using University: of Maine at Orono for
some analyses. Consistent and good collaborative relationship

built with them, always easy to work out problems.

Conversion from private to state lab services: Rhode Island

Rhode Island's water monitoring lab services are provided by
the state DOH lab. DEM transitioned to that when the private
contract with the University of Rhode Island wasn't working
out. They still have to contract out services, because the DOH
lab doesn't have low enough detection limits or support the
methods they need. They have a Master Price agreement that
goes out to bid every 3 yrs for multiple state agency lab ser-

vices. Need to make sure that labs that provide the methods
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and detection limits DEM needs are solicited, if not paying

attention during negotiations then may end up out of luck for
a contractor on approved list to get analyses done with. Wor-
risome for their long term monitoring programs, since chang-
ing labs every three years is a real possibility. Benefit of state

lab's analyses is the dedicated QA

State Environmental Lab: Massachusetts

Like Vermont, Massachusetts has both an Environmental Lab
and DOH lab in separate parts of state.. Unlike Vermont, Mas-
sachusetts's lab is not located on site and DEP generates more
samples than their lab can process so DEP has to contract out
some samples for that reason. In past used to put out RFRs for
specific tests, but this year doing Master Services Agreement
RFR. Sent out to 120 labs in and out of state, and received
proposals from 12. Plan to add to existing list for total of 18
labs with one as far away as British Columbia. Getting funding
for contract lab work is a battle every year. They have had
trouble with contract labs. They send them QC samples and
while their state DEP lab does fine, the contract labs haven't
always done as well. Have to be very careful with contract
labs since there is a lot that Isn't in the SOP that could be
compromising the samples or data. Must make surprise audits
of labs and must look through documentation very carefully.
They spend time working with the lab if it fails it's QC test.
Like Rl and CT they noted this is very time consuming and

necessary for quality assurance.

State Environmental Lab on site: New Hampshire

New Hampshire is the most similar set up to ours. Their DEM
Limnology lab is in the same building as their DEM chemistry
laboratory (Similar to our bio-monitoring and chem lab situa-
tion). They've been using this lab for 30 yrs. There really isn't
anything that doesn't work. If they have a problem, they just
pop into lab manager and chemist's office and work it out.

Plenty of QC and consistency in long term monitoring data.

Privatization of state lab services: New York's Experience

New York State DEC lost access to lab services at the State
DOH Lab in the 1990s and has used private contract labs for
water quality analytical services since then. When they had
access to DOH lab services, they enjoyed a much more robust
ambient monitoring program than they do now. They had an
aggressive wastewater monitoring program and an extensive
stream surveillance network. Now they don't have either.

Short holding time parameters are very difficult to do now.
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Any bacteria work they want to do has to be planned out well
in advance as they generally have to have a sub-contract it
with a local lab facility. It's difficult to respond to emergencies
that may pop up from time to time. After some data quality
problems early on with the change to private labs the low-
concentration lake samples seem OK now. However, it is
harder now to assess data quality because we don't do lab
comparisons with split samples, etc. The large private labs
don't run many of the typical lake parameters (e.g., phospho-
rus, chlorophyll-a) and tend to sub-contract these out to small
research labs. Now there is additional planning, justification,
and paperwork required to secure laboratory services and
there is a full-time Laboratory Coordinator in charge of bid-
ding and payments. There have been no savings in costs-per-
sample compared with costs at the DOH lab. Because lab ser-
vices are a contract line in the budget, these funds are vulner-
able to cutting. All lab services funds were withdrawn in Nov
2008 due to the state budget crisis, and NY DEC has had to
suspend all water sampling for an indefinite period. In sum-
mary, "We are used to it (contracting for laboratory services)

but we don't like it."
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
- WASHINGTON, D.C. 20460

OFFICE OF
ADMINISTRATION
* AND RESQURCES
: : i MANAGEMENT -

*

April 30, 1990

M~, HWallace Mclean, Chief
Environmental Sciences Section )
y Department of Environmental Conservation
: Agency of Natural Resources,
103 South Main Strest
Waterbury, VT 03476

Dear Mr. Melean:

It is my pleasure to approve your method of deriving a Work
Time Unit {WTU) cost to use in establishing billing rates for
labaratory services. We have worked together for a long time o
reach this point. Your agresment to allocate administrative
sarvices to the analytical cost centers using a basis of saiarios
-and wages resclves the final open issus. : 7

Enclpsed is my calculation of the WTU rate for the five
enalytical cost centers using the agresed upon salaries and wages.
distribution base for fhs administrative cost center. -

I appreciate your determination to develop a direct biliing
procedure forr laboratory servicas and  thank you and Dr. BGerald
Divincenzo for all of your efforts. Call ne at 202-382-3243 i€
’ you have any questions. :

« Sinceresly, -

retsky, Chief
Eost Policy ¥ Rate Negotiation Section
Cost Réview &% ‘Policy Branch (PM—214F)

Enclosures

' Cpes Mike mMeBagh
- Region I

T
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LABORATORY COST ACCOUNTING SYSTEM
'VERMONT DEPARTMENT OF ENVIRONMENTAL CdNSERVA’I‘ION '
‘October 1959 P '
" Revised April 199

\\»

Y

\\.! “

\ v

127

January 21, 2014 The S/L/A/M Collaborative

co N oo U»u A W N B



128

INTRODUCTION

During 1987 the Vermont Department of Environmental Conservation (DEC)
Laboratory considered initiating procedures to quantitate its work and calculate its costs

- for services it provxdes to the line divisions within the Department and to other .

Departments in State government. The Laboratory management was also interested in
having a "system”, which wonld facilitate (a) planning future laboratory activities, (b)
management of activities w1t.hm the 1aboratory‘ and (c) reimbursement from grants

' requiring that in-house Iaboratoxy services be treated as contractor services. The

laboratory intends to integrate this information into our exmﬂng laboratory data

management system
K

After: rev1ewmg several methods for developmg cost accountmg systems, the Work
Timé Unit (WTU) concept, developed at the Center for Disease Control (CDC) for use

" in public health laboratories, emerged as the preferred approach, It is an established
. systei, which is in use by Vermont’s Department of Health to snpport its fee for service
“systems. The WTU concept has widespread use in other public health laboratories as

well. Discussions between John Zabretsky, Chief of Planning and Cost Advisory Branch,
US EPA, Washmgton, Dan Regan of EPA’s Region I accounnng office, and Wallace -

McLean, Hale Ritchie and Gerald DiVincenzo of the DEC in the spring of 1987 ledito a -

’ dec1510n to. undertake a-cost accountmg study based on the WTU concept

The Department hired Mr. Dav1d Pegg, an industrial engmeer prewously

-employed by CDC ‘as a cost accounting specialist, to consult with Laboratory staff,

Department management and EPA officials from 12/14/87 to 12/16/87 regarding the
development of a cost accountmg system speclﬁcally utxhzmg the WIU concept. .

"I‘he objectlves of the consultamon were to.

i Tcach the laboratory staff the principles: of laboratory cost accoummg and the

' miechanics of mformaﬂon gathermg 1;0 deterrmne Umes and iﬂtimately the cost of -
’ Iaboratory tests. -

' 2. Initiate a work load measurement structure whlch permlts the generatlon of cost-

per-test information and pmductmty indicators.

3.  Instruct laboratory personnel in.the documentation and timing of test procedures

and in the managerial uses of productmty data.

The balance of this report 38 devoted to the development of a cost accountmg
system utilizing the WIU concept and its apphcatlon 6 the Laboratory’s management

‘ _ObjeCtIVCS

@
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BUILDING THE COST ACCOUNTING SYSTEM
Al Orgamzatmn

Durmg the first step eost centers are identified. A cost center is a definable
activity that produges a product or provides a service and in doing so incurs costs
-for salari¢és and operation. To determme appropriate cost centers the following
criteria Were conmdered. A cost center should:

1. have at least one service or product as an outpnut of the activity,

2. be sumlar or related by service or product to the parent orga.mzatlon, and be
definable by personnel ass1g11ed 10 a unigue orgamzauonai umt, !

3 provide for ease in the collection of cost data, or penmt thls collectlon w1th
reasonable effort, and ‘ . .

" 4.- havea contmumg -program of providing services or products w1th a person
responsible and accountable for the activity.

There are two types of cost centers:

1 ,Revenue Centers - are those activities that provxde serv1ces (or products) to
" usefs outside of their parent organizition and for which revenue could be
gained if charges were made. Whether or not charges - ‘y
for services are actually made is immaterial. For exaniple, the DEC Orgamcs
- Cost Center is a reverne center even though a direct fee for 2 Iaborator.y ’
analysm 1snot charged S .

2 Non-revenue Centers are thosc actmtles that support other cost centers
within tlie organization and for which revenue could not be. gained. ‘In the -
Vermont DEC Laboratory, the administrative cost center inchides the
. supervisor’s-office, clerical support, glassware and facilities management. Itis -
a definable cost center that provides a service only to other cost centers in the
laboratory.” The administrative cust center is therefore a "non- -revenue"”
producmg cost’ center. . .

. Figure1 mdlcates how the cost centers are- orgamzed for the purposes of
" developing a cost accounting methodology. It indicates which of the cost centers are
non-revenue, and which are revenue produeing centers. It also provides a coding
procedure which can be used to accumulate costs in each center.

®
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B. Cost accounnng analysm is performed in five basic steps

1. Accumulafion - Costs (expenses) are hnkeci wnh the laboratory’s technical,
administrative; and support sections (called "cost centers") where the costs are
incurred. Costs are usually determined based on expenses incurred -and work

, 'performed during a specific period. This laboratory implemented a cost
accounting system starting with a year of data collection. (Cost data for this
study were collected July 1, 1988 through June 30, 1989.)

2. Alloca’aon Those costs which cannot be connected with any particular sectiont
- are allocated to each section on a fair-share basis. At the end of this step, the
total cost of producing tests or services in each section will have been

ldentlfied

o3 Reapporngnment The cost of operanng the sections providing mtemal
" support, such as administration, glassware, and facilities management, are’

" reapportioned to those sections performing tests and other services based on
the percentage of support that they each receive. Support services were
combined and apportioned to "revenue producing” cost centers based on
expendltures mcurred. ;

A 4 Cost-Per—Test 'I'he total cost of each laboratory section (revelme producmg
~ cost center) is calculated for each test performed

5. Productivity - Productivity indicators are 1denuﬁed using WTU’s performed by.
those laboratmy sectlons processmg samples ,

[ Amulaﬂgn - E

Once the cost centers were de51gnated costs were accurmilated. Accumulatlon
means that costs are dlrectly identified by ¢ost center and recorded in an account for
each cost center. The primary targets for accumulanon afe cost for labor (salaries and
benefits) and operations because these €xpenses usually constitute the total operating
cost of a laboratory. Employees coded their time to a specific cost center in proportion .
to the average time spent in that center, - Operatmg costs were a551gned to the. cost

_center in which they occurred.

, The expenditure summary (Table I) prov1des a sa.mple format for accumulatmg
cost. Tt provides a column for each cost center, and a line for each type-of expense. All
non-revenue producmg cost centers are included in the Administrative cost center. An
this example nine categories of expenses have been entered as accumulated expenses.
Table TI lists ob]ect codes thhm eax:h of these categones and Table III lists titles for’

_these object codes

Q)
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tion

After the accumnlation of costs has been completed, costs that cannot be identified
as having been incurred by a partieular cost center must be allocated on some fair-share
basis. Vacation, sick leave, etc. are coded to 36-371, the administrative center.

- Operating costs not associated with a particular center were coded to the administrative

cost center. ‘Appendix I, "Agency of Natural Resources, Expenditures by AID, DIV,
SDIV; Object,” summaries t:he allocatlon procedure for FY 1989.

Reapportionment

* The costs of the non-revenne cost center were spread or reapportioned to specific
revenue centers. Once this is done, an estimate of the total cost of each revenue
producing, cost center ean be determined. This third )
step in buﬂdmg a cost accounting system is ca]led reapportlonmen‘r. .

The bas1s used for reapporuon.ment rests in the "services” provxded'by anon-

revenue center to all other cost centers, mcludmg both non-revenue as well as revenue

centers. In this Laboratory all- expendItures in-non-revenue cost centers were combined
into the administrative- cost center and reapportioned to revenue cost eenters according
to the percentage of the ‘total laboratory persom]el budget spent m that cost cenfcr
Administrative .
allocation and reapportionment is summarized in’ Tables IV and V; the administrative
reapportlonment to each revenue cost center is shown in Tables VL, VI, VIII, IX and X.

Cost Per Test -

'Ihe standard mne, in mmutcs, -or nmnber of Work Time Units (WTU), for cach
test or procedure is shown by revenue cost center in Tables XI, XII,, X1 and XIV.
Efficiency of production is generally proportional to the number of tests performed. The
WTU’s per test generally decrease as the niumber of tests increases (see Table XIII).

The WTU's shown in the document are intended to measure only the analytical
time necessary to accomplish the analytical tests and procedures. They do not include
the non-analytical time required for (1) collection of samples, (2) logging in and labeling

.- samples, (3) instrument operating or performing a step in a procedure being
* automatically processed (incubating time, etc.), while the analyst is perfoiming other

duties, (4) method development, and (5) clencal work involved in reportxng results aftcr
they are first recorded. .

" This does not mean that the non-a.nalyﬁcal tlmcs arc ignored. Indeed, they

. represent a significant amount of the laboratory’s work. Non-apalytical times are

accounted for when tests costs are calculated. Analytical times do include quality

G-
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eoniml, sample preparatlon and both wrmng and checkmg results non—analyncal times.
include consultation with program personnel correcting sample labehng errors, method "
reﬁnement and adapuon, étc.. L

W U s have been devéloped for all of our laboratory tests Most WT U
assignments, are the direct result of timing studies. Untimed or partially timed tests have

_been denoted with an astensk. Estimated times for tests. that are performed occasionally
were asagned by oonsultatlon with the appropnate analyst. For all other tests, each

‘a.nalyst was reqmred to list the steps taken to perform each ana]ytlcal test. These steps
were timed as scheduling opportunities allowed. When all steps for a test were ‘timed, a

. number of WIU's for that test ‘was. assigned. Some steps/tests have had multiple

ummgs Al conelusions on WTU /test will be based.on a multiple timings as the system
is refined. The Iaboratory s use of the WT U concept wxll include:

, 1, ' Estlmamng test cost’ usmg standard cost a,ccountmg techmques

’ 2 Calculatmg work load efﬁc1ency (productmty)

3. Forecashng workload

Cost per test data were: develbped usmg the expense data a551gned to each revenue -

producing center (available in fiscal year production reports) 4fid the number of WIUs -

each center produces (from timing studies and summary Laboratory Management ,
Reports). From these elements the cost per WTU for ‘each révemie center is calculated
by d1v1dmg ‘the cost for that cénter by-the number of WTU: s generated. ‘An’ example of

the use of this data follows: . Tn cost center 374 (Table XHI) the cost of a WTU js $0. 68

" ‘and the time to perform i chlorlde test is. 10 minutes (10 WTU). Therefore; the ‘cost for
. a chleride: analysm in FY 1989 was $6.80.- This laboratory has quanutated analyncal '

times only for tests- performed Consultatmns, time in court, and training servmes, etc,

using, Iaboratory personnel are: currenﬂy eons1dered non-analytlcal nme o

Prodgcﬁwgg

Work hours can'be measured in at least three ways: gross txme avaﬂable time,
and net available or actual timé. Gross time is total paid hotrs, typlcally, 2,080: hours
per year, for a 40 hour week. Available time is gross time less time for vacations,’
holidays, sick leave, and coffee-breaks. This authorized time away from the work bench

" reduces the gross time by about 20% Net available timeé is available time less time for
- training, literature and-regulation review, fire dtills, réstroom breaks, voting, jury duty,
work flow delays, etc,, (the numerous things that take the analyst away from the bench).

Net available time is appronmately 10% 1ess than available time and 30% less than
gross time. A fourth measure of work hours, which can be developed when a sufficient

data base is available, is non-analytical time. Assuining that the analytical time reqmred .
in a test is descn’bed by W‘l'EJ’s, rhen the difference between total test time and g

©® -
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o

analytical time is the ndn-anhlyﬁcﬁl time. Tér percent is estimated for cost centers
‘producing results requiring minimum interpretation. ‘Non-analytical time can reach 50%
" of total time in cost centers where consultation and sample handling decisions are
frequent. T

- When this laboratory uses WI'U’s to deécribe 'workloaa index (prbductivity), it uses
available time. The methodology for these calculations is. the same, however, whether
_gross, available, or net available time is used. ‘

: “"The automated wet chemistry cost center (374) produced 79,216 WIU’s in FY '
~ 1989 using 2,984 man hours. To calculate the W.L.IL. B ;
WLI = Total WIU's = 79,216/2,984 = 26.5 WIU/hour
" Man Hours S

The measurement of WLI, or productivity, is generally useful for intra-laboratory .

* comparisons.among analytical centers and provide its director with 2 management tool to
deal with manpower and resource problems. It is inappropriate for inter-laboratory '
comparison. Attempts to compare this type of data between laboratories will lead'to

oversimplified and incorrect conclusions.

Low WLIs in relation to the lahoratory average WLI can indicate: (1)
procedures with improper WTU's; (2) the use of outdated procedures;’ ...
(3) 2 high peicentage of research or consultation effort in that particular area; (4) slow
workers or disorganized and inefficient work habits; (5) equipment with excessive. down
time; (6) overstaffing; or (7) specialists with excessive free time when. their specialties are
~ mot needed. On the other hand, unusually high WLI's in relation to the laboratory
- average WLI can indicaté: (1) a large volume of repetitive or automated type tests not
given proper WIU’s; (2) padded workload data; or (3) overworked personnel. '

- FORECASTING

Laboratories are frequently required to project future needs in many areas;
personnel, budget, supplies, equipment; space, etc.. A common factor that can be related
to these areas is the amount of work produced in the - . _ S
laboratory. With sufficient historical data, the number of Work Time Units can be
_projected with a reasonable degree of accuracy, assuming that the determinants are
‘consistent. Table XV provide an example of the WITU concepts being used in this
Laboratory to assess manpower requirements for a planned lake assessment. For this

" assessment 60% (36 WTU/hour) of gross time was considered an ideal WLI goal
because these individuals will not be involved heavily in interpretation or consultation.
Tables XVI and XVII illustrate use of the WTU concept as an auditing procedure for
ongoing programs. “These programs (021 and 041) are required to treat the DEC
Laboratory as a contractor and pay on an as use basis. g .

a - A
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CONCLUDING REMARKS
The above descn’bed cost accounting system is aimed at:

1. 1denl1fymg costs for specific laboratory ﬁmctmnal areas, and administrative/ support
areas, and

2. estlmahng costs per test and productmty using. these costs and W] U data.

It descn'bes the steps used to build the system and supphes worksheets with the raw
data. )

- For the 1989 fiscal year, the use of depreciaﬁoﬁ for major pieces of equif)mcnt was
not considered necessary. Future major equipment purchases will be allocated to
appropridte reveniie centers using the principles outlined here and depre(:lated by

‘ / methods approved by the Internal Revenue Service.

Supporting documents for the WTU development resides with the laboratory
director. Expendlture docomentation is with the department business manager.
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Appendix G: Feasibility Study Team

The S/L/A/M Collaborative (SLAM)

SLAM is a 150-member full-service architectural firm with
offices in Boston, Syracuse, Glastonbury, and Atlanta. A fully-
integrated, multi-disciplinary firm, SLAM offers architecture,
planning, interior design, landscape architecture and site plan-
ning, structural engineering and pre-construction services,
and takes responsibility for projects from planning and design
through construction. We specialize in the programming,
planning and design of laboratories. Our scope is national,
working for prominent institutions across the United States.
SLAM specializes in helping our clients align their physical
resources with their strategic vision. SLAM has planned and
designed research projects that range from facilities that are
focused on basic research to scale —up and production facili-
ties. Our experience includes a full range of wet labs, analyti-
cal labs, high hazard labs, animal vivaria, visualization and
computational labs, clean rooms, containment labs, barrier
labs, BSL 2 and 3 labs, and more. SLAM has provided feasibil-
ity studies and master planning services to such institutions as
Purdue University, lowa State University, The Jackson Labora-
tory, Pfizer Corporation, The Center for Medical Science in
Albany, Rutgers University and Cornell University. These fea-
sibility and pre-design services are instrumental in defining
the challenges that each institution faces, in developing alter-
nate options and scenarios for meeting these challenges, and
then providing a plan for aligning the physical resources re-
quired to sustain and advance each clients’ mission, goals, and

objectives.

Richard Polvino, AlA, LEED AP

Rick is the managing Principal of SLAM’s Boston office with
over 20-years in the architectural profession. His expertise is
in the overall leadership and vision of a project for all-phases
of Science Technology, Higher Education and Healthcare de-
sign and building programs. Rick’s leadership process involves
all stakeholders from administrators, facilities personnel, and
end-users, along with community committees and the extend-
ed Architectural / Engineering team. Rick’s professional and
‘personal’ end-goal for a successful project is the data-driven
successes of the outcomes whether it being a higher-
performing work environment, increased revenue, staff re-

cruitment or most importantly, and simply ‘a happy client’.

Paul Rammelsberg, AIA, LEED AP

Paul is a Senior Project Manager in SLAM’s Boston office, with
over 25 years of experience in design and construction of
technologically sophisticated facilities for higher education,
corporate, and public sector clients. He is skilled in assem-
bling data and requirements from a wide range of sources,
including end users, administrators, and regulatory authori-
ties, and translating that information into solutions that meet

or exceed expectations.
Lois Rosenblum, AIA

Ms. Rosenblum, a Principal with the Firm since 2006, has 25
years of experience in the design and construction of new and
renovated facilities for research laboratories, colleges and
universities, and corporations. She is skilled architect in ensur-
ing that projects respond to academic and/or research mis-
sions; that they incorporate requirements for funding and
fundraising; that budget, schedule, and quality are appropri-
ately aligned; that capital and operating costs are controlled;
and that project designs are flexible enough to accommodate
future needs. Lois serves on the Scientific and Technical Re-
view Board of the National Institutes of Health and has been
widely published in journals such as Animal Lab News and
Laboratory Design.

Strategic Equity Associates, LLC - Life Cycle Value

Analysis Consultant

Mr. Robert Blakey is the facilitator for the development and
cost-benefit analysis of the laboratory administration and
business model opportunities. Mr. Blakey has a Master’s De-
gree in Engineering Management. He has worked as a consult-
ant and a business manager in the areas of research and
healthcare/ development for the past 12 years. His overall
management experience is well over 20 years. He is a Board
Member of the Building Smart Alliance at the National Insti-
tute of Building Sciences, the President of the Research &
Development Council of the International Facilities Manage-
ment Association, President of the Washington State Society
for Healthcare Engineering, a past Board Member of the Inter-
national Institute for Sustainable Laboratories, and an accred-
ited instructor in Facilities Management. In addition to his
consulting work, Mr. Blakey is currently the Senior Manager
for Operations for a Healthcare organization in Washington
State with close to 60 facilities and 3,000,000 sf of clinical and

lab space. Mr. Blakey has provided similar consulting work, as

135

January 21, 2014

The S/L/A/M Collaborative

co N o u B W N



a member of SLAM’s team, with MIT, Cornell, and Upstate
Medical University. He has also performed relevant work at
the Oregon Health Sciences University, City of Portland
(Oregon), City of Seattle, and the State of Washington. Other
credentials of Robert include -

US Merchant Marine - Chief Engineer of Steam, Motor, or Gas

Turbine Vessels of Any Horsepower

US Green Building Council - LEED Accredited Professional
(LEED-AP) O&M

American Hospital Association / American Society for
Healthcare Engineering - Certified Healthcare Facility Manager
(CHFM)

Association of Energy Engineers

Certified Energy Manager (CEM)

Certified Sustainable Development Professional (CSDP)
International Facility Management Association
Certified Facility Manager (CFM)

Facility Management Professional (FMP)

Sustainable Facility Professional (SFP)

SAVE International - Associate Value Specialist (AVS)
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Alliance Biosciences

Alliance Biosciences, a division of Alliance Engineering, Inc., is
the leading laboratory design and biorisk management con-
sulting firm on the east coast. Alliance Biosciences has the
privilege of collaborating with academic, government
(Federal, State, and International), and private institutions in
the U.S. and around the world. As a full-service consulting
engineering and biorisk firm, Alliance leads biocontainment
(BSL-2/3/4, ABSL-2/3/4, BSL-3-Ag, BSL-3-Autopsy), clinical,
diagnostic and research laboratory projects. Alliance BioSci-
ence has provided similar consulting work, as a member of
SLAM’s team at the Center for Medical Science in Albany, NY.
Core capabilities include:

Laboratory Planning & Design
Laboratory Commissioning & Verification

Regulatory Compliance (CDC/NIH, DSAT, OSHA, USDA, DOT,
IATA, WHO)

Laboratory Safety

Risk Assessments & Gap Analysis
Custom Training

Project & Program Management
Construction Management

Ryan Burnette, Ph. D.




