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MUNICIPALITIES STILL RECOVERING FROM 2004

STORMS

By Suzanne S. Hunnicutt, ATA

When Hurricane Charley
blew through central Flor-
ida in 2004, the Zolfo
Springs Police and Fire
Station building was dam-
aged beyond repair. The
two departments have
operated out of temporary
facilities while planning, designing, and
constructing their new replacement facili-
ties. They look forward to taking occu-
pancy of the new building, which is sched-
uled for completion at the end of May.

Chastain-Skillman, Inc. (CSI) has provided
architectural and engineering services for
this project, working with both the Town of
Zolfo Springs and the Hardee County Fire
Rescue Department. CSI’s role has been to
design a facility to meet the current and

future needs of the departments while
working within the constraints of a Federal
Emergency Management Agency (FEMA)
grant that is a funding source for the pro-
ject. The building is 5,200 square feet and
is being constructed at a cost of approxi-
mately $120 per square foot including site
work.

The police department area includes office
space, records storage, evidence storage,
and an armory for weapons storage. The
fire department spaces include a bunk
room, day room, three apparatus bays, and
storage for turnout gear and medical sup-
plies. The building design enables the de-
partments to share a kitchen/dining area,
training room, and locker areas, while
maintaining their own security.

(Recovering—Continued on page 3)

ROAD RIGHTS-OF-WAY

By Paul A. Bizier, PE, DEE

All across Florida, the
Department of Transporta-
tion (DOT) and local enti-
ties are working every
year to maintain and up-
grade existing roadways.
While we all benefit from
the better driving condi-
tions, have you ever thought about the un-
derground utilities that have to be relocated
in order to make these projects a reality?
Road rights-of-way are a primary corridor
for underground utilities. Often, an existing
right-of-way in urban areas may have a
half-dozen or more existing utility lines that
include those for potable water, reuse wa-
ter, sanitary sewers (gravity and pressure),
electricity, telephone, and gas. As roads are
widened and associated stormwater man-

agement systems are constructed, all of the
organizations that own and manage these
utilities have to scramble for a spot in the
available right-of-way.

Typically, as a roadway agency begins de-
sign of a widening project, they will contact
all the known utility owners in the area and
request locations of existing utilities. In
some cases, the utility owner will have up-
to-date, and accurate, record drawings.
This is the best case scenario, but certainly
not the most common. Where record draw-
ings are incomplete or non-existent, the
utility owners have to field locate their
utilities. This can be done in several differ-
ent ways, depending upon the type of util-
ity.

(Rights—Continued on page 2)
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(Rights—Continued from page 1)

The roadway agency will then incorporate
this existing utility information into their
design plans. As the plans reach partial
completion, the design drawings and exist-
ing utility information are sent again to all
the utilities. At this point, the utility owner
has to review the design information and
determine what is to be done with their
utility. This leads to the creation of “Red/
Green/Brown” drawings. The utility
owner color codes their lines shown on the
design drawings to show which existing
lines are to be removed (red), which are
existing and shall remain (green), and
which are to be relocated/reconstructed
(brown). In reviewing these locations, the
utility owner has to consider not just their
own utilities, but where new storm drains
may be constructed. Where lines have to
be removed or relocated, engineering de-
sign and permitting are typically required.

These color coded drawings are then re-
turned to the roadway agency, which in-
corporates the information into the design
plans. Often, there are several cycles to
this review and compilation process, as
there may be conflicts between two utili-
ties, both seeking to occupy the same
space in the final construction. Also dur-
ing this process, the utility owner has to
decide whether to relocate/reconstruct their
utilities using a contractor, or to allow the
roadway contractor to perform the work
under a “Joint Project Agreement” or JPA.

After the roadway design is complete, and
all utility work has been coordinated and
incorporated into the drawings, construc-
tion begins. If a utility is going to re-
locate their facilities, this utility construc-
tion will usually occur well before any
roadway construction. This is the reason
that you often see electric companies relo-
cating power poles two to three months

before any roadway construction occurs.
If the work is being done under a JPA, the
roadway contractor takes the responsibility
for utility relocation work, either directly,
or through a subcontractor. In either event,
utility relocation work will often continue
throughout the construction project.

Chastain-Skillman has worked with a wide
range of our municipal clients on utility
relocation projects, ranging from local
roads to interstate highways, and in loca-
tions that span from rural areas to down-
town urban settings, such as the recent
relocation of Main Street in downtown
Lakeland, Florida.

Paul Bizier is a Principal/Director of En-
vironmental Engineering for Chastain-
Skillman’s  Environmental Engineering
Department. He earned a Master's Degree
in 1997 from Georgia Tech. He can be
reached at (863) 646-1402 or
pbizier@chastainskillman.com.

‘ Da jects that benefited from Paul’s design expertise include the Lakeland Skateboard facility, Lakeland Maintenance and uq ‘

Construction Buildings, Stonewater Townhomes, Willowbrooke Apartments in the Oakbridge Development, and the ex-

» Dg Treatment Plant (WWTP), Doug Allen WWTP (Bartow), Leesburg WWTP, and the Auburndale Regional WWTP, to .Q :
name just a few. The list of schools for which Paul provided his services is almost endless, and includes: Bartow and

Y81 Mulberry Senior High; Valleyview and Cleveland Court Elementary; Lake Gibson, Lakeland Highlands, Auburndale, [8
Southwest and Denison Junior High Schools, to name only a few.

i Paul also provided the structural design for a considerable number of projects for Publix Super Markets, including their 8
Dairy Plant, Truck Re-fueling stations, several grocery stores, and distribution centers in Lakeland, Sarasota, Jacksonville
Yp] and Orlando. Following our unusual hurricane seasons of a few years back, Paul was extremely busy providing profes- e
sional analyses for insurance companies and claimants alike to facilitate the evaluation of countless damage claims!

Paul was very self sufficient, and would quietly and competently complete his work while most of the time even doing his
own drafting. He was always pleasant to work with, and inspired confidence in his clients.

Immediate family survivors include his wife, Cindy Kalt Racette, Lakeland; mother, Lea Guay, Lakeland; son, Dr. Carl-

ton John Racette, Indianapolis, Indiana; and daughter, Elizabeth Anne Racette, Lakeland. Paul will be remembered as a

great family man. He rarely missed any of his children’s activities, supporting them in cheerleading (Liz) and swimming fe

(Carl). He served as President of the local swimming club for many years, even taking extra classes on his own time to p 1
NS [carn how to be a judge at area swimming competitions. We will all truly miss Paul and are thankful for having had the g

opportunity to work by his side.
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EOHS NEwWS

The Consumer Product Safety Commission’s (CPSC’s) Consumer
Product Safety Improvement Act (CPSIA), effective February 10, 2009,
requires that consumer products intended for children age 12 and un-
der cannot have more than 600 parts per million of lead in any accessi-
ble part.

The EOHS Task Force’s primary recommendation to the State of Flor-
ida is for legislation to require all cities, counties, municipalities,
school districts, state agencies and special districts to comply with
OSHA 1910 (General Industry) and CFR 1926 (Construction) stan-
dards within three (3) years. Additional recommendations include the
following:

¢

All Florida public employers to collect and retain injury and illness
data using the OSHA Reportable criteria and Form 300

The Florida Division of Worker’s Compensation (FDWC) should
expand the annual report to include a “state-of-the-state” report
covering all public entities

A confidential toll-free telephone number should be provided to en-
able public employers and employees to ask questions, report per-
ceived unsafe conditions, and request materials and assistance

The FDWC should compile a list of professional safety resources to
help public employers strengthen workplace safety programs

New asbestos initiatives may impact the EOHS profession, as follows:

L

New ashestos-related legislation and regulations have been pro-
posed

There is new and proposed funding to develop a revised ashestos risk
assessment protocol

Health risk research has been expanded

Attention is being directed at addressing naturally occurring asbes-
tos

More information is available on-line at the American Society of Safety
Engineers (ASSE): http://www.asse.org/practicespecialties/docs/
CoPSArticleoftheMonth10-08.pdf

ﬁANT WATCH
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By Arthur “Art” D. Wade III, PWS

Slash pine (Pinus elliottii) and gall-
berry (Ilex glabra) are currently con-
sidered upland species in the State of |
Florida's "Delineation of the Land- |§
ward Extent of Wetlands and Surface
Waters" (62-340 F.A.C.) Upland
species are not used when identifying
wetland boundaries. However, these 4
two plant species are listed by the
U.S. Army Corps of Engineers
(ACOE) as being wetland species in EESSTEE

the "1987 Wetlands Delineation Man- 2" F"®

val." The differences in the plant lists published by these
two agencies oftentimes results in the identification of two
different wetland boundaries on a project site, with the
ACOE wetland boundaries generally being greater in size.

In 2005, the Florida Department of Environmental Protec-
tion (FDEP), proposed a rule change to Florida Statutes
Chapter 62-340 to re-classify slash pine and gallberry as
"facultative" (FAC) or "neutral" species, which would allow
these species to be utilized during the delineation process.
The effect of this rule change would be to bring the State
and ACOE wetland boundaries closer|-
together and assist in streamlining the
two programs. For projects that do
not have ACOE regulated wetlands,
this change may also expand the wet- [
land boundaries beyond the limits
currently defined by the State.

Gallberry

The proposed changes require Legislative approval to be-
come effective. Based on the FDEP website, ratification
did not occur in 2007 or 2008 and is not currently scheduled
for 2009. However, should the change be ratified, it may
have an effect on the wetland delineation process for your
project.

(Recovering—Continued from page 1)

The City of Davenport also lost their Po-
lice Station to the 2004 hurricanes, and has
selected CSI to design the reconstruction
of their facilities. Working within the re-
maining foundation and walls, the project
will include office space, a briefing/
training room, evidence and weapons stor-
age, and holding cells. In the design
phase, CSI also presented alternatives for
the addition of a sallyport to transfer pris-
oners, and a community room.

The existing building shell is a simple rec-
tangle with brick veneer, and is located
near the center of town. The City asked
CSI to develop a design that would not
only meet the department’s functional
needs, but also weave the building into the
historic fabric of the downtown area.

CSI is glad to be able to help these and
other municipalities throughout central
Florida meet the challenges of providing
essential public services in a manner that
is both effective and economical.

|EnER

T

Damage to Davenport Police Station

New Zolfo Springs Police Station, Exterior

Suzanne Hunnicutt is Vice-President of
Architecture, and works out of Chastain-
Skillman’s Sebring office. Her work fo-
cuses on the design of office, institutional
and industrial buildings for both public
and private clients. Suzanne received a
Bachelor of Design degree in 1975 and a
Master of Architecture degree in 1980
from the University of Florida. She can
be reached at (863) 382-4160 or
shunnicutt@chastainskillman.com.

New Zolfo Springs Police Station, Interior




PAGE 4

CONSULTANT’S UPDATE

IS THERE A TREND IN THAT DATA? (PART 2 OF 2)

By James R. Chastain, Jr., PhD, PE, MPH

The objective of this two-part essay is to pro-
vide a brief overview of the proper procedures
to employ when using linear regression to
summarize data and project trends. In the
January issue of the Consultants Update, Part
1 of this article outlined the first three steps of
a five-step process. In Part 2 of the article, the
last two steps are described. As a reminder,
the five-step process presented is:

1. Perform an exploratory data analysis (get to know your data)

2. Decide which regression model to use (in this article: linear
regression)

3. Fit the model to the data

4. Check the model

5. Document and interpret the model
Check the model (Regression Diagnostics)

Once the tentative statistical model has been developed, it is nec-
essary to test the model through regression diagnostics. The pur-
pose of this step is to confirm that the assumptions that were
made are within acceptable range. Note that until the regression
diagnostics have been performed, the analysis has not been com-
pleted. Regression diagnostics generally include Residuals
Analysis, Outlier Assessment, and Collinearity Assessment and
Remedial Methods.

Residuals Analysis

This is the primary means of examining the acceptability of the
regression model. The key concept is that, if the model is rea-
sonably describing the relationship, the residuals should form a
random pattern centered around 0. From Part 1, recall that a re-
sidual is the difference between the actual data point value and
the value that is predicted by the linear regression equation (i.e.
the fitted line). In order to properly perform this analysis, it is
necessary to account for or correct scale dependencies and the
magnitude of ¢; changes throughout the dataset. The primary
methods to examine and evaluate residual values are (1) Studen-
tized Residuals, (2) Jackknife Residuals, (3) Normal Probability
Plot of the residuals. Again, the purpose of these exercises is to
look for non-random patterns in the residuals, which would indi-
cate non-linear relationships or outliers among the variables. In a
sense, these tests are analogous to performing a second linear
regression analysis on the residuals of each predictor variable...
only this time it is desirable that no trend is detected.

Most statistical programs will provide an option to compute and
list these values. Plotting the studentized or jackknife residuals
is a convenient way of viewing the computed values for trends
that might be difficult to observe in tabular format. Likewise,
preparing a Normal Probability plot of the raw residuals is al-
ways useful, although it may be a little more difficult to evaluate
the existence of a trend than when using the first two methods.

QOutlier Assessment

Outliers are points that have much larger absolute values (larger
or smaller) than the others in the data set...in other words they
don’t appear to “fit.” The issue of outliers should be dealt with
cautiously so as not to omit valid data points. They should only
be deleted from the analysis if the data points are determined to
be collected inappropriately, measured erroneously or processed
improperly (e.g., malfunctioning data collection equipment, erro-
neous data entry, etc.) If the data points are scientifically or
methodologically valid, they should not be deleted because they
may indicate other factors or variability at work that would be
suppressed if the points were deleted.

Outliers can be roughly identified by data plots, but are more
specifically identified by looking at the studentized or jackknife
residuals. Any residual value that is seen to be more than three
standard deviations from the mean of residuals should be exam-
ined as a potential outlier. This is especially true if the outlier is
associated with one of the extreme values of X. This is a high
leverage value and can significantly influence the regression
model. In addition to the residual methods mentioned above,
many computer packages compute Cook’s distance. This is use-
ful because it computes how much the regression coefficients are
changed, by deleting the particular observation in question. A
Cook’s d>1.0 should be investigated.

Again, deleting an outlier will typically make the mathematical
correlation of the variables look better, but will not improve the
estimation of the actual underlying relationship if the outlier is a
valid, but extreme point. Therefore, every outlier must be exam-
ined in detail, and a valid justification for eliminating it must be
stated before it can be removed.

Collinearity Assessment and Remedial Methods

Typically, as the number of independent variables increases, the
risk of collinearity (also know as multiple collinearity or multi-
collinearity) occurs. Collinearity effects arise when the inde-
pendent variables are not truly independent of each other. In
other words, being collinear, they are related to each other. If
this issue is not recognized and resolved, the result tends to be
large variations in the linear coefficients which means that result-
ing equation is unreliable. Also, the estimated standard devia-
tions of the coefficients become quite large, so the confidence
intervals of the coefficients are not helpful.

Statisticians have developed a number of ways of detecting this
occurrence, but the most common test to identify it is by comput-
ing the Variance Inflation Factor (VIF). Without going into the
mathematics of the test, when the VIF for a variable is greater
than 10 it is generally considered a red flag warranting further
investigation. The VIF is normally a computation option avail-
able on most statistical software packages. In most cases, by
deleting or inserting predictor variables by trial and error and
observing the VIF, the standard error and parameter confidence
interval allows the analyst to arrive at the optimum combination
of variables.
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If problems persist after the regression
diagnostics have been completed, several
alternatives are available to recover. The
following measures should be considered.

1. Examine outlier effects. Are data
points valid? Should they be elimi-
nated?

2. Abandon the regression model and
develop a more appropriate model
(e.g., Non-linear).

3. Transformation. This should be used
with caution remembering that any
regression coefficient has properties
related to the transformed observa-
tions, not the original ones.

Document and interpret the model

As mentioned in Part 1 of this article, it is
not uncommon for most of the attention in
a statistical analysis to be focused on fit-
ting the regression model to the data (Step
3). While this is without question an im-
portant step, hopefully, one of the take-
away messages of this article is that the
other four steps can be just as important.
Typically, documentation and interpreta-
tion of the model (Step 5) tends to get the
least amount of attention, and yet it ulti-
mately can be the most important. No
matter how suitably the math was per-
formed in fitting the model, if an im-
proper interpretation of the results fol-
lows, then the whole effort was unproduc-
tive. Also, if there is not proper docu-
mentation of the assumptions and trade-
offs used in developing the fitted equa-
tion, future use of the results may be ap-
plied inappropriately.

First, when documenting the analysis,
make sure that you note whether the data
is classified as experimental (independent
variables under the control of the experi-
menter) or observational (neither response
nor predictor variables are controlled by
the experimenter). A statistical test that
leads to the conclusion that 3; # 0 does
not necessarily establish a cause and ef-
fect relationship between the predictor
and response variables. ~ With non-
experimental data (observational), both
the X and Y variables may be simultane-
ously influenced by other variables not in
the regression model, which can lead to
erroneous inferences. On the other hand,
with controlled experimental data there is
often good evidence for a cause-effect

relationship. Recall also that in either
case the response variable will always be
continuous, while the predictor variables
can be either continuous or categorical
(discreet).

One of the attractive features of the linear
regression model is that the interpretation
of the results is straightforward and easy
to understand. Once the fitted equation
has been developed, each predictor vari-
able will have a coefficient. This coeffi-
cient may be interpreted in the following
way: “by increasing the predictor (X)
variable by 1 unit, the response variable
(Y) will increase (or decrease if negative)
by the value of the coefficient, when all
other variables remain constant.”  This
interpretation is applied to each predictor
variable in turn, so it is possible to easily
see which variables have the greatest ef-
fect on the response. This observation
can be of great value when trying to pri-
oritize actions based on the analysis.

Two general cautions should be noted
with regard to using regression as a pre-
diction tool. One is related to temporal
extrapolations, and the other is related to
data extrapolations. More specifically,
regression analysis is frequently used to
make inferences about the future. It is
important to remember that the validity of
the regression application depends upon
whether basic causal conditions in the
period ahead will be similar to those in
existence during the period upon which
the regression analysis is based. Sec-
ondly, caution is warranted when infer-
ences are made involving predictor values
that lie outside the range of observation.
In this case, residual/error checking can-
not be done to evaluate model validity.
Thus, these extrapolations have an addi-
tional inherent error risk.

In sum, linear regression is a useful tool
for organizing and developing linear rela-
tionships in a wide range of data types.
Computer software makes the evaluation
of even large volumes of data convenient
and accurate. Most people find the results
of this analysis easy to communicate and
understand. However, this article and the
previous one attempt to identify some of
the major assumptions associated with the
technique, along with some of the pitfalls
to avoid when developing the model.
Other subtleties and analytical features

exist, but are beyond the scope of this
article. The references below can be con-
sulted for a more complete presentation of
these issues.
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ANNOUNCEMENT

Dr. George P. Anipsitakis, PE, our
Orlando Regional Office Man-
ager, was an invited judge at this
year's Dr. Nelson Ying Orange
County Science Exposition. Dr.
Anipsitakis was assigned to the
"Engineering" Category in the
"Junior" Section. Twenty six out-
standing engineering projects
were presented under that cate-
gory. Congratulations to all the
students who participated in this

year's science fairs across the

State!
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