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Executive Summary

North Carolina's expanding population presents gnonanagement challenges. The North Carolina
Brownfields Program (NCBP) encourages redeveloprothtownfields (properties where the threat of
environmental contamination has hindered re-devedosy). This study examines sites that have
successfully completed the brownfields procesdyaea site characteristics that affect the lengttnee
required to reach a finalized brownfields agreemamd suggests areas for future research. Thig stud
aims to help NCBP program staff, local governmeautsl developers to maximize benefits from the
brownfields program.



INTRODUCTION

Brownfield development is a strategy to bring umtiézed land back to productive use across the
country. This is especially important in North Cara as its population continues to grow. Traditibn
growth tends to develop greenfields—previously wetped land—as sites for commercial, industrial,
and residential development, in part because ofemnabout liability for past environmental probkeat
previously developed sites. The ability to re-depekites can have many benefits, such as reducing
sprawl and saving capital by using existing infnaciure. The Department of Environment and Natural
Resources (DENR) administers the Brownfields Progia North Carolina. In exchange for approving
the remediation plan, state law authorizes DENRréawide liability protection (under certain condits)

for prospective developers interested in develogiligible brownfields sites. However, the timedkés

to negotiate and complete a brownfields agreenmembe a costly problem for a developer.

BACKGROUND

A brownfield is an abandoned, idled or underusedperty where the threat of environmental
contamination has hindered its redeveloprhefite North Carolina Brownfields Program (NCBP) was
created in response to the Brownfields PropertysBefict of 1997, which gave DENR authority to
engage prospective developers to pursue brownfielklopment. Under the NCBP, a prospective
developer is defined as “any person who desirdsiyoor sell a brownfields property for the purpage
redeveloping it and who did not cause or contriltotthe contamination at the propefty”

In order to gain the benefits of the NCBP, the peative developer enters intdeownfields agreement
with DENR. The brownfields agreement requires thespective developer to “perform those actions
deemed by the department to be essential to makeribperty suitable for the proposed retisét
exchange, the statute authorizes DENR to limit gh@espective developer’s environmental liability as
specified in the brownfields agreement.

The statute includes several conditions that sepgershe brownfields agreement and require the

prospective developer to conduct additional rememiaExamples of these conditions include situggio

when:
- Land use restrictions are violated;

The prospective developer provides false infornmatio

New information regarding contaminants is reported;

Risk at the site increases to an unacceptable. level

Prospective developers first submitetter of intentto designate their interest in the NCBP. They must
submit a formal application and work with a projecanager throughout the process. There are three
stages of projects: projects pending eligibilityctiee eligible projects, and finalized brownfield
agreements. The first phase includes applicatibasare submitted, but have not received an elityibi
determination. DENR project managers make the kelityi determination, which may move the
application forward. If a site application is ebig, its status becomes an active eligible projecthis
phase, DENR project managers work with prospectiegelopers on a brownfield agreement. The
finalized brownfield agreemens the contractual document that guides the dewedmt, liability
protection, and future use (and monitoring) of pheperty. If DENR and the prospective developeeagr
on a finalized brownfield agreement, the projecymeoceed into the development phase. Througheut th
development process and for the future life ofdite, the developer must satisfy clauses in thalified
brownfield agreement, under penalty from DENR. His tsense, the brownfield agreement resides over
the future use of the property to ensure safetycamnapliance.



PURPOSE OF STUDY

The purpose of this study is to analyze sites Wiitalized brownfield agreements to screen for site
characteristics that may cause delay in reachinggasement. As the NCBP passes its tenth anniyersar
it is an appropriate time to conduct an initialdstwf the program’s progress.

This study presents descriptive statistics fordlzes and locations of brownfield sites in Nortirdiaa,
as well as the length of time needed to reachaified brownfield agreement. This information igfus
for the staff of the NCBP, private developers iested in pursuing brownfield development, and fbgsi
local governments considering brownfield developm&rtownfield projects are not limited to urban
areas, and because of North Carolina’'s rural matwfag and industrial history, brownfield
development projects offer opportunities for raammunities also.

The NCBP is an important tool for prospective depers to use when considering brownfield
development. It is also an effective program tooeinage development of underused property thatés of
a visual blight to the surrounding community. Talldllustrates the growth of the NCBP since its
inception in 1997. According to the NCBP’s Annua®rt to the North Carolina General Assembly, as
of September 2000, it finalized six total browrdi@lgreements that facilitated $55 million in invesnt.

At that time the NCBP was staffed by one full-tiperson. As of October 2005, the NCBP finalized 66
total brownfield agreements that facilitated $1ilBdm in investment. In 2005 the Program’s stafisvn
between seven and eight full-time equivalénts.

RESEARCH DESIGN

This study uses site data, obtained from the NGBTe, analyzes it across data sets for site size, sit
location, and length of time needed to reach dified brownfield agreement. Information about prpe
size and location was taken from the NCBP’s dra@&Report to the North Carolina General Assembly.
Data for the length of time needed to reach a ifindl brownfield agreement was compiled from the
publicly available files at the NCBP office. Froimese data sets, descriptive statistics were gektat
summarize and characterize the sites. This anafpysgides insight into the program’s progress and
highlights areas for future research.

SUMMARY OF SITES IN THE NORTH CAROLINA BROWNFIELDS PROGRAM

As of September 30, 2008, there were 133 sites fividlized brownfield agreementsnformation on
property size, location, and length of time to reacfinalized brownfield agreement was analyzed for
these 133 sités

Definition of study terms:
- Property location: defined by the North Carolina county in which #i is located.
Property size acreage of the site according to the NCBP’s sumrmhfinalized sites, as listed
in the draft report to the General Assembly (Sep&m30, 2008).
Length of time to reach a finalized brownfield agrement the number of days required from
the date of the letter of intent (the start of ecess) to the date of the finalized brownfield
agreement.



Property Location

The 133 sites with a finalized brownfield agreemmsyiresented 37 different counties. Sixty-three of
North Carolina’s 100 counties do not have a fira@librownfield agreement. With 133 total finalizéteés

for the State, the mean number of sites per coisnty33. However, 37 counties host the 133 findlize
sites. This is an average of 3.59 finalized sisgarticipating county.

Mecklenburg County, the most populous county intN@arolind, accounted for 52 of the 133 finalized
brownfield sites, or 39% of all finalized sifeecklenburg County has 42 more sites than thetgou
with the next largest number of finalized sites i{fdud County, 10 sites). If Mecklenburg County’8 5
sites are excluded, the remaining 36 counties &iihalized brownfield agreement average 2.25 giggs
county.

The four counties with the most finalized brownfielgreements (Mecklenburg 52, Guilford 10, Wake 9,
and Forsyth 8) account for nearly 60% of all finall brownfield agreements. They also are the fastm
populous counties in North Carolina. Of the 13 ¢mswith more than one finalized agreement, eaght
them are in the top 13 in population

Property Size

Property size data was available for 91 of the 483 with a

Property Size of Brownfield Sites | finalized brownfield agreemefit The acreages ranged from

0.25 acres to 540 acres, with an average of 246% er site.

Smallest Site | 0.25 acres This average is influenced by the largest site4&t &cres. The

Largest Site 540 acres average without that site drops to 18.75 déres

Median 8.2 acres The 91 sites represent 2,246 acres (about 3.5 esquies) of

Middle 50% | 2.88 —20.98 acres redeveloped land. The table to the left displays @doout the
sizes of the finalized brownfield sites.

Length of Time Needed to Reach a Finalized Brownfié Agreement

Data was available for 119 of the 133 sites regardi

the number of days from the letter of intent datéhe County Sites | Mean Time Per
date of the finalized brownfield agreement. Th Site (Days)
median number of days was 586 and the mean WaS\iecklenburg 47 692
722. The number of days required to reach a fiadliz Forsyth 3 1052
brownfield agreement ranged from 138 days to 2,702 Wake 7 240
days. The middle fifty percent of all sites reaclsed _

finalized brownfield agreement in 420 to 899 days. Guilford 7 758

the thirteen counties with more than one finalized Buncombe 6 1,226
brownfield agreement, nine of them fall within the Gaston 4 457
middle 50% of the length of time needed to reach|a Nash 3 646
finalized brownfield agreement. The table to thghti New Hanover 3 649
displays the counties with more than one site &ed t Rockingham 3 674
number of days required to reach a finalized Orange 3 761
brownfield agreement. The sites in bold in are inith Durham 2 428
the middle 50% of all sites with respect to thegtan Haywood 5 739

of time required to reach a finalized brownfiel redell 5 996

agreement.



ANALYSIS OF SITES

Statistical tests were conducted to investigatetfexts of property size and site location onlémgth of
time required to reach a finalized brownfield agneat. The sites that required the fewest numbdag$
to reach a finalized brownfield agreement were erathfor similarities among the sites.

Correlating Property Size with Length of Time NektteReach a Finalized Brownfield Agreemiént

The sites were divided into four groups Correlation between
based on property size (in acres) and property size and length of
property size was correlated with the length Data Set time needed to reach a
of time needed to reach a finalized (Property Size) finalized brownfield
brownfield agreement to produce the table agreement

the right. As the table indicates, some data (r-squared value)

subsets explain more of the variance in

length of time required to reach a finalized All Sites 0.153

brownfield agreement than others. The low|  |argest 75% - 100% 0.381

correlation values indicate that property siz

: : . " High Middle 75% - 50% 0.336
alone does not explain fully the variance in :
the length of time required to reach a Low Middle 25% - 50% 0.165
finalized brownfield agreement. The Smallest 25% -0.110

negative correlation value for the smallest
25% of the sites indicates that a horizontal lirgl&ns more of the variation in the length of timeeded
for a finalized brownfield agreement than propeiae (for that group). Despite the low explanatory
power of property size alone, there is a trend ¢batelation decreases as property size decreases.

Analysis of the Length of Time Needed for a FiedliBrownfield Agreement

The number of brownfield sites in a North Carolowainty ranges from zero (for 67 counties) to forty-
seven (for Mecklenburg County) This study separated the sites into three graujuentify if one
subset requires a different length of time to readinalized brownfield agreement. The subsetdased
on the number of sites with finalized brownfield@gments located in the county. The subsets are:

Sites in Mecklenburg County (47 sites)

Sites in Counties with two to ten sites (50 sites)

Sites in Counties with one site (22 sites)

The analysis compares two subsets at| - apalysis for the Length of Time Needed for a Finatied
time to determine if their difference is Brownfield Agreement
statistically significant?
Difference between

As the table displays, none of the Subset A Subset B A and B
comparisons between the subsets _ _ —
produced a significant result. Mecklenburg Counties with 2-1Q  Not statistically

sites significant
These results suggest that there are no|" counties with _ _ ] Not statistically
significant differences in terms of time tp5 _ 10 sites Counties with 1 site significant
reach a brownfields agreement among Counties with Not statistically
these subsets. 1 site Mecklenburg significant




Examining Sites in the Lowest Quatrtile for Lengtffine to Reach a Finalized Brownfield Agreement

The thirty sites that required the shortest lerfttime to reach a finalized brownfield agreemeptev
examined for possible insights into the factors ghaced them in the lowest quatrtile for the numddfer
days required to reach a finalized brownfield agrerst. No immediate similarities were identified.

The sites represent fourteen different counties)) gight of those counties having more than oree sit
Analysis on site size or site location did not ey unique similarities among this group.
Mecklenburg County’s twelve sites were the largeshber of any single county, accounting for 40% of
the total. However, that is representative of Menklurg County’s participation in the overall pragra
where it accounts for 39% of all finalized browfdisites.

CONCLUSION

This study did not find that site size or site khma explain the length of time required to readinalized
brownfield agreement for the sites in the Northallaa Brownfields Program. Site size ranges fro250.
acres to 540 acres, but there was not a stronglation between site size and the length of tinggiired

to reach a finalized brownfield agreement. Sitatimn did not uncover any differences among subsets
with respect to the length of time required to readinalized brownfield agreement.

These findings suggest future research and inagiigrelated to the length of time required tcctea
finalized brownfield agreement and the factorsdiifg it. This study used a quantitative approach t
investigating the length of time required to readimalized brownfield agreement. Future researalg m
shift towards an interview-based approach with NGE#f. Their experience working with prospective
developers throughout the process could provideaidé insight into the factors affecting the length
time required to reach a finalized brownfield agneat.

Additionally, information on factors such as theyious use of the property (commercial, industrial,
residential, or agricultural), the intended us¢hef property, location of contamination at the &iaface
water, ground water, or soil), and type of contaation (metals, petroleum, chlorinated solventsatiia
organic compounds, etc) would be useful for fusitalies.

In order to encourage future research, the NCBRIdralso make more data available to the puble in
useful format. Current access is limited to thedHées, which makes data analysis difficult beaaas
the extensive effort required to gather data. Dataite location, site size, and the length of treguired
to reach a finalized brownfield agreement is a gatadting point, but additional information could
encourage future research.



Endnotes

www.ncbrownfields.org
www.ncbrownfields.org
www.ncbrownfields.org

Refer to the October 2005 NCBP report to the NCGA
http://www.ncbrownfields.org/pdf/Brownfields_Repp Final_2005.pdf

> A complete list of sites with finalized brownfieidjreements is listed in the Appendix.

® 133 sites have finalized brownfield agreements bt all 133 sites have information for propeiies location,
LOI date, or BFA date.

" According to North Carolina’s Office of State Bedgind Management Certified County Populations0idi72

8 http://www.osbm.state.nc.us/ncosbm/facts_and_digfsocioeconomic_data/population_estimates/demog/

° Refer to the Appendix for a table listing the ctiesiwith more than one finalized brownfield site.

19 property size was not available for all 133 sitéth a finalized brownfield agreement.

! Refer to the Appendix for a table listing countieth finalized brownfield sites totaling more themn acres.

2 The Appendix contains the output for the correfatalculations.

13 Data for 119 of the 133 finalized brownfield siteas available for length of time required to readmalized
brownfield agreement.

14 Refer to the Appendix for the full statistical ned@nd results.
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North Carolina Counties with More Than One Finalized Brownfield Agreement
(Ranked by the Number of Finalized Brownfield Sitesn the County)

Finalized Brownfield

Percent of all

Rank in county

SRy Sites in County Finalized Sites population W!th'n
North Carolina

Mecklenburg 52 39.098% 1
Guilford 10 7.519% 3

Wake 9 6.767% 2

Forsyth 8 6.015% 4

Buncombe 6 4.511% 7
Gaston 4 3.008% 8
New Hanover 4 3.008% 9
Orange 4 3.008% 22
Nash 3 2.256% 29
Rockingham 3 2.256% 30
Durham 2 1.504% 6

Haywood 2 1.504% 44
Iredell 2 1.504% 17

**Data available for all 133 sites with a finalizédownfield agreement.**
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North Carolina Counties with Finalized Brownfield Agreements Totaling More Than Ten Acres
(Ranked by Total Acreage in the County)

Sites in County :
; Total Acreage in Average Acreage
County (with acreage County Per Site in County
available)
Transylvania 1 540 540
Mecklenburg 35 433.59 12.39
Buncombe 4 170.63 42.66
Guilford 7 158.76 22.68
Cabarrus 1 154.00 154.00
Brunswick 1 120.00 120.00
Martin 1 106.00 106.00
Forsyth 7 75.59 10.80
Randolph 1 54.80 54.80
Nash 2 52.75 26.38
Wake 6 42.97 7.16
Rockingham 2 40.94 20.47
New Hanover 3 40.59 13.53
Haywood 2 40.44 20.22
Burke 1 32.00 32.00
Henderson 1 30.00 30.00
Gaston 3 2741 9.14
Rowan 1 20.96 20.96
Halifax 1 20.00 20.00
Wilson 1 14 14
Catawba 1 13.82 13.82
Chowan 1 12.40 12.40
Person 1 11.60 11.60
Durham 2 11.48 5.74

**Data was available for 91 of the 133 possiblesiith a finalized brownfield agreement.**
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Correlation: Property Size and Length of Time Needd to Reach a Finalized Brownfield Agreement

All Sites
Acreage Days
Acreage| 1
Days 0.152503346 1

Largest 25% (20.96 - 156 acres)

Acreage Days
Acreage| 1
Days 0.381197801 1

50% - 75% (8.551 - 20.96 acres)

Acreage Days
Acreage| 1
Days 0.335696315 1

25% - 50% (2.88 - 8.551 acres)

Acreage Days
Acreage| 1
Days 0.165335052 1

Smallest 25% (0.25 - 2.88 acres)

Acreage Days
Acreage| 1
Days -0.110472999 1

(Transylvania County’s 540 acre site was excludenhfthe calculations because it is an outlier)
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t-Test: Two-Sample Assuming Equal Variances

Counties withmore than

Test 1of 3 Mecklenburg County onefinalized brownfield
agreement

Mean 691.5744681 770.12
Variance 162001.2498 261650.5567
Observations 47 50
Pooled Variance 213399.3134
Hypothesized Mean Difference 0
t Stat -0.836898983
P(T<=t) one-tail 0.202374843
t Critical one-tail 1.661051818
P(T<=t) two-tall 0.404749687**
t Critical two-tail 1.985250956

t-Test: Two-Sample Assuming Equal Variances

Counties withmore than

Counties witlonefinalized

Test 2 of 3 onefinalized brownfield b ,
rownfield agreement
agreement

Mean 770.12 678.0454545
Variance 261650.5567 152368.3312
Observations 50 22
Pooled Variance 228865.8891
Hypothesized Mean Difference 0
t Stat 0.752279355
P(T<=t) one-tail 0.227202673
t Critical one-tail 1.66691448
P(T<=t) two-tail 0.454405346**
t Critical two-tail 1.994437086

t-Test: Two-Sample Assuming Equal Variances

Counties witlonefinalized

Test 3 of 3 Mecklenburg County brownfield agreement
Mean 691.5744681 678.0454545
Variance 162001.2498 152368.3312
Observations 47 22
Pooled Variance 158981.9768
Hypothesized Mean Difference 0
t Stat 0.131349344
P(T<=t) one-tail 0.447946291
t Critical one-tail 1.667916115
P(T<=t) two-tail 0.895892581**

t Critical two-tall

1.996008331

**P-value not significant at .01, .05, or .10 level
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Number of Days to Reach a Finalized Agreement
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Finalized Brownfield Agreements in North Carolina by County
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