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ABSTRACT: Forensic taphonomy is an essential research field; however, the decomposition of human cadavers at forensic science facilities
may lead to nutrient loading and the introduction of unique biological compounds to adjacent areas. The infrastructure of a water retention sys-
tem may provide a mechanism for the biogeochemical processing and retention of nutrients and compounds, ensuring the control of runoff from
forensic facilities. This work provides a proof of concept for a hydrologic retention system and an autonomous water quality monitoring pro-
gram designed to mitigate runoff from The Southeast Texas Applied Forensic Science (STAFS) Facility. Water samples collected along a sam-
ple transect were analyzed for total phosphorous, total nitrogen, NO�

3 , NO
�
2 , NH4, F

�, and Cl�. Preliminary water quality analyses confirm the
overall effectiveness of the water retention system. These results are discussed with relation to how this infrastructure can be expanded upon to
monitor additional, more novel, byproducts of forensic science research facilities.
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The utility of applied forensic science research facilities, such
as those studying human decomposition, began in the 1980s
with the opening of the Forensic Anthropology Center at the
University of Tennessee, Knoxville (1,2). Within the last
10 years three additional human decomposition facilities were
established (3,4). These facilities generate research in forensic
taphonomy and anthropology that is essential to both judicial
law and criminal prosecution (5–15). Forensic taphonomy is a
dynamic forensic science in that it examines evidence found in
or on the physical body and also examines evidence that the
body leaves behind, such as the decomposition island (16–18). It
is evidence left behind, from the processes of natural decomposi-
tion that offers research interest in taphonomy (19) and potential
environmental concern (19) if left unchecked. The decomposi-
tion of plant and animal material occurs continuously in natural
systems with nutrients being recycled through the ecosystem

when nutrient inputs remain constant. However, the introduction
of human decomposition at a forensic research facility may
result in additional influences on aquatic ecosystems through
either increased nutrient loading (15) or the introduction of novel
organic or inorganic chemicals. In light of an increase in the
number of decomposition facilities across the United States,
there is utility in testing the potential nutrient loading to natural
systems adjacent to these facilities. Regardless of the contami-
nant or nutrient, retention systems mediate anthropogenic activi-
ties (e.g., nutrients and pollutants) and their potential to be
transported by runoff into adjacent receiving waters (20). In gen-
eral, these pollutants include trace metals, nutrients, fecal coli-
forms, as well as gross pollutants (19) that can substantially
contribute to the degradation of overall water quality (21,22).
Over the last three decades, four universities in the United

States have developed forensic anthropology facilities that study
region-specific processes and rates of human decomposition
(1,4,9,18). These facilities are operated by the University of Ten-
nessee, Western Carolina University, Texas State University at
San Marcus, and Sam Houston State University (SHSU). The
Southeast Texas Applied Forensic Science (STAFS) facility at
SHSU is an interdisciplinary facility, with integrative and collab-
orative research programs in forensic entomology, geology, and
microbiology. The STAFS facility provides a unique opportunity
for both forensic and environmental scientists to collaborate in
the development and evaluation of a hydrologic retention system
designed to mitigate potential environmental impacts associated
with both increased nutrient loading and the introduction of
novel nutrients to adjacent aquatic ecosystems.
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Hydrologic retention systems including constructed wetlands
have become commonplace throughout the world as wastewater
treatment systems (23), and the multiple functions and value of
these systems have been widely recognized (24,25). Constructed
wetlands are used extensively for water quality improvement by
reducing pollutant loads, as well as for ecological reasons
(24,26). Initially employed to treat point-source wastewater,
these treatment systems combine biological, chemical, and physi-
cal treatment mechanisms for water quality improvement (27)
through water quality improvement mechanisms including
adsorption, complexation, chemical precipitation, and plant
uptake (28).
A hydrologic retention system commonly has two compo-

nents, an upstream basin with relatively deep water and littoral
macrophytes, and a downstream basin with extensive macro-
phyte vegetation (29). The principal water quality objective of
this type of system is the retention of fine sediment and nutrients
through either a surface-flow wetland, in which the wastewater
flows horizontally over the wetland sediment, or infiltration wet-
lands, in which the wastewater flows vertically through highly
permeable sediment. From a practical standpoint, constructed
wetlands can be designed for optimal performance of the biolog-
ical oxygen demand, chemical oxygen demand, and nutrient
removal processes and for maximum control over the hydraulic
and vegetation management of the wetland.
Presented below is the design for both a hydrologic retention

system for the treatment of runoff from an applied forensic sci-
ence facility and a water quality monitoring program intended to
determine shifts in water quality at sample sites downstream of
the forensic science facility. Specifically, the goals of this
research project were to: (i) design and construct a hydrologic
retention system that efficiently eliminates potential runoff from
an applied forensics facility to adjacent watersheds; (ii) develop
an autonomous water quality monitoring infrastructure to contin-
uously observe the overall performance and efficacy of the water
retention system; and (iii) conduct preliminary nutrient analyses
to determine the relative impact of the STAFS facility to adja-
cent ecosystems.

Materials and Methods

Site Description

The STAFS facility, an anthropology laboratory and outdoor
human decomposition research facility, was officially opened in
July 2009. Located within the 247 acre Center for Biological
Field Studies (CBFS), the STAFS outdoor research facility occu-
pies a one-acre maximum security fenced area that includes
shaded and unobstructed open areas. An ephemeral creek tran-
sects the southwest corner and acts as the primary overland
drainage for the site (Fig. 1). Prior to development of STAFS
and the hydrologic retention system (described below), this
ephemeral stream flowed directly into the adjacent Harmon
Creek watershed. The elevation at STAFS is c. 45.7–137 m
above sea level with a gentle north–south slope of c. 1–5%. The
top 66 cm of soil is loamy fine sand with sandy clay loam
beneath, resulting in a moderately drained soil type.
The “floor plan” within the outdoor facility consists of multi-

ple 3.66 9 3.66 m units for the placement of bodies and 6.10-m
wide pathways for access to these units. Pathways also run along
the inside perimeter of the fence line, so the closest unit to the
fence line is c. 3.7 m. Research activities at the STAFS facility
involve placement of human bodies in various positions and

locations within the outdoor research area that may include
directly on the ground surface, underground (depths ranging
0.457–1.524 m), and submerged in surface water pools. Between
March 2009 and October 2011, 46 bodies were placed in the
outdoor facility with 36 of those recovered and brought into the
laboratory for processing (cleaning, etc.). The maximum “body
load” at any given time during those 2 years ranged from one to
15 bodies. To preserve as many unaltered soil units as possible,
units are re-used for studies that do not involve soil analyses.
The STAFS facility is located within the CBFS, which is c.

5 km northeast of Huntsville, Texas in Walker County (Fig. 1).
The 247-acre field station occupies the site of the old Huntsville
State Fish Hatchery, which was constructed on Harmon Creek in
1932. The hatchery continued in operation until 1986 when a
flood breached the dam, leaving the facility without a water sup-
ply and forcing its closure (30).
The STAFS facility and the CBFS lie within the Oak-Pine

vegetation region of Texas (31) and the predominant tree species
include loblolly and short-leaf pines and a wide variety of oaks,
including post, red, blackjack, water, willow, basket, yellow, and
white. Other deciduous trees include magnolia, sweet gum, syca-

FIG. 1––Map of the study site including the Center for Biological Field
Studies (CBFS; boundary designated by the green line) and the Southeast
Texas Applied Forensic Science (STAFS) facility (shown as the orange
square). The two main creeks in the immediate watershed (Wynne and Har-
mon) are shown as solid blue lines, while smaller tributaries and the historic
drainages within the CBFS shown as dashed blue lines. The remnant levees
of the old Huntsville State Fish Hatchery are shown in black.
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more, redbud, dogwood, and hickory. The site includes a diver-
sity of habitats including mixed pine-hardwood forest, open prai-
rie inclusions, old-field succession, and riparian habitats along
Harmon and Wynne Creeks (Fig. 1).
The adjacent Harmon and Wynne Creeks flow northward

through the CBFS to the Trinity River Basin. These permanent
streams have a predominantly sandy substrate with shallow rif-
fles interposed with deeper pools and can be characterized as oli-
gotrophic to mesotrophic aquatic systems, depending on season
and the degree of flow in the stream. Stream banks are steep
and heavily vegetated. Although these creeks maintain year-
round flow, changes in water level and flow are observed fre-
quently (30). Isolated and back-water pools are rare as most
pools are within the stream channel and demonstrate continuous
flow. This stream is described as dynamic, with rain events often
creating dramatic changes in flow and the movement of sand,
logs, and debris changing microstructure and habitats within the
creeks (30). Downstream relocation of sand deposits can com-
pletely change the creek bed by creating pools that were not
present prior to precipitation and infilling preexisting down-
stream pools.

Hydrologic Retention System Design and Infrastructure

Prior to the initiation of active research at the STAFS facility,
a hydrologic retention system was designed to minimize poten-
tial impact of surface runoff to the Harmon Creek watershed. A
key aspect of the overall system design was the re-routing of the
ephemeral stream that transects the southwest corner of the
STAFS outdoor facility, this stream served as the primary over-
land drainage from STAFS. The design included the redirection
of surface flow into a series of modified hatchery ponds that
now serve as hydrologic treatment basins (Fig. 2). Retention
pond volume was calculated using plans made available by
TPWD from the prior renovation feasibility study and estimates
of watershed size.

Construction of the hydrologic retention system consisted of
four key design elements: (i) redirection of the ephemeral stream
that crossed the STAFS outdoor facility into the new hydrologic
retention system; (ii) removing portions of existing levees to cre-
ate a flow-through series of treatment basins and a contiguous
retention system with sufficient catchment volume to mitigate
increased runoff during high flow scenarios; (iii) grading and
clearing the bottoms of treatment basins to remove existing
woody vegetation and debris; and (iv) increasing overall depths
of the treatment basins and increasing levee heights of the sec-
ondary and tertiary treatment basins. Completion of these steps
resulted in a hydrologic retention system that yielded a surface
area of 4.0 acres, an estimated capacity of 16.2 acre-feet, and
maximum depth of 9 feet. Additional water retention was pro-
vided via two mechanisms that increased total surface area and
holding capacity by 3.5 acres and 10.5 acre-feet, respectively.
The drain valve on an adjacent pond upstream to the newly con-
structed primary treatment basin was opened, allowing this adja-
cent pond to be backfilled when the secondary and tertiary
treatment basins approach capacity. Excess water during periods
of peak runoff was also allowed to top the existing levee in the
tertiary treatment basin and spill over into a series of three addi-
tional downstream basins: The fill and drain valves on these
basins were closed to prevent discharge of runoff to the adjacent
watershed (Fig. 2).

Water Quality Monitory Program

To test the efficacy of the water retention system in mitigating
runoff from the STAFS facility, a water quality monitoring infra-
structure was developed. This program was developed around
four flow-oriented sample stations. Site 1 was located upstream of
the STAFS facility on the ephemeral stream. Site 2 was also
located on the stream, but just downstream from the STAFS facil-
ity (Fig. 3). Sites 3 and 4 were located in the secondary and ter-
tiary treatment basins, respectively. Each sample site was
equipped with an ISCO-6712 auto-sampler (Teledyne ISCO. Lin-
coln, NE). These autosamplers were fully programmable, porta-
ble, and equipped with a 40 watt solar panel with an ASC power
regulator, temperature compensator, and standard marine battery
to ensure a continuous power supply. The autosamplers were pro-
gramed to collect thrice-daily composite water samples, where
one sample consisted of 4 composite (250 mL) subsamples col-
lected every 18 h over a 3 day period. The composite sample col-
lection approach was helpful to limit the number of individual
samples that needed to be processed, while maintaining high
enough sample resolution to successfully identify potential shifts
in water quality due to high rainfall and hydrologic flow through
the treatment system. A 1 year preliminary sample period was ini-
tiated in October of 2009 and extended through October 2011.
However, low rain fall amounts during the summer of 2010 and
the exceptional drought conditions which extended through 2011
did not permit for sample collection beyond the 3 month prelimin-
ary sample period. All samples were transported to the Texas
Research Institute for Environmental Studies (TRIES) at SHSU
for analysis. Samples were analyzed for total nitrogen (minimum
detection limit 0.643 lM) on a TN3000 Nitrogen Analyzer (Ther-
moFisherScientific, Waltham, MA) and anions (nitrate, nitrite,
chloride, fluoride; minimum detection limits 1.357, 1.357, 0.540,
0.474 lM, respectively) on a DX-500 Ion Chromatograph (Dio-
nex, Sunneyvale, CA). Ammonia analysis (minimum detection
limit 0.214 lM) was performed on a Thermo Orion 960 titrator
(ThermoFisherScientific, Waltham, MA). Total phosphorus (TP;

FIG. 2––Aerial image of the Southeast Texas Applied Forensic Science
(STAFS) facility (orange box) and the ephemeral stream (dashed blue line)
that flows from west to east across the study site. The boundaries of the
hydrologic retention system are highlighted by red lines with labels designat-
ing the three main treatment basins (primary, secondary, and tertiary). The
direction of water flow both along the stream and throughout the water
retention system is shown by yellow arrows. The four flow-oriented sample
sites (site #1 upstream and sites #2, 3, 4 downstream of the Southeast Texas
Applied Forensic Science (STAFS) facility) are shown as numbered red
circles.
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minimum detection limit 0.323 lM) was digested on an SCP Sci-
ence Digi-Prep Jr. block digester (SCP Science, Champlain, NY)
and analyzed on a Spectro CIROS Vision Inductively coupled
plasma optical emission spectrometer (ICP-OES; Spectro Analyti-
cal, Mahwah, NJ).
Water column nutrient concentration data were tested for site

effects along the sampling transect using ANOVA. A post hoc
Tukey’s HSD was then used to ascertain specific site differ-
ences. All data meet the parametric assumptions of normality
and homogeneity of variance and results were considered signifi-
cant at p ≤ 0.05. All statistical procedures were performed using
JMP Start Statistics and SAS (SAS Institute Inc., Cary, NC).

Results

Performance of Hydrologic Retention System

Under low to normal flow scenarios the hydrologic retention
system operated as expected. The primary and secondary basins
were the first to fill with water, with the tertiary basin filling

only after the modified levee between the secondary and tertiary
basin was breached by high water. It was also noted that signifi-
cant rainfall events (i.e., greater than 0.5 inches/day) were
required for measurable flows in the ephemeral stream that tran-
sects the STAFS facility. Under high flow periods due to
increased local precipitation events, the system performed as
expected with staged overflow occurring from the tertiary basin
into additional overflow basins (Fig. 2). During these high flow
periods, no untreated water was observed entering the adjacent
Harmon Creek watershed. However, during intense and pro-
longed rainfall (e.g., tropical storm or hurricane events), capacity
of the system may be reached and untreated runoff may be
released into the Harmon Creek watershed.

Water Nutrient Analysis

Water samples were analyzed for nutrient concentrations from
sites 2, 3, and 4. Water samples were not analyzed from site 1, as
this ephemeral site did not possess measurable water during the pre-
liminary sample period presented here. A summary of the analytical
water column data are reported in Table 1. Three analytes (nitrate,
ammonia and fluoride) did not possess measurable values that fell
above minimum detection limits for their respective analytical
protocols (Table 1). Total nitrogen (TN) concentrations did not
display significance differences among sites 2, 3, and 4
(93.50 � 19.21 lM; 112.89 � 34.41 lM; 105.91 � 35.26 lM,
respectively; ANOVA, F = 1.97, df = 2, 75 p = 0.1461; Fig. 4).
Conversely, water column nitrite concentrations did display a signif-
icant difference across sites (ANOVA, F = 25.35, df = 2, 68,
p < 0.0001). A post hoc analysis of nitrite concentrations by Tu-
key’s HSD showed that each site had statistically different concen-
trations (Tukey’s q = 2.39609; alpha = 0.05; Fig. 5). Site 2,
located immediately downstream of the STAFS facility
(60.85 � 17.53 lM), was statistically higher than site 3
(35.81 � 10.60 lM) and site 4 (45.11 � 5.46 lM). Sample loca-
tion was also significant for water column chloride concentrations
(ANOVA, F = 79.87, df = 2, 114, p < 0.0001). A post hoc Tu-
key’s HSD showed that site 2 (39.71 � 13.66 lM) possessed sta-
tistically higher chloride concentrations than downstream sites 3
(10.69 � 1.56 lM) and 4 (8.99 � 2.03 lM), both of which were
located within the retention pond system (Tukey’s q = 2.37474;
alpha = 0.05; Fig. 6). TP concentrations were statistically different
among the three sites, with Tukey’s HSD showing that site 4
(4.81 � 5.63 lM) was higher than sites 2 and 3 (2.33 � 1.94 and
1.9 � 0.99 lM respectively; Tukey’s q = 2.37293; alpha = 0.05;
Fig. 7).
As the rate of water flow through the retention system is con-

trolled by the amount and timing of water from local rainfall
events, daily rainfall data were also integrated with the nutrient
concentration data for this pilot sample period. Local rainfall
data from the pilot sample period are shown in Figs 4, 6, and 7
as gray-shaded boxes that correlate to rainfall event timing and
magnitude. Total nitrogen displays some variation in concentra-
tion based on the amount of rainfall; however, there does not
appear to be a clear trend in this variation and individual sample
sites (Fig. 4). Chloride concentrations at site 2 do show consis-
tent increases immediately following rainfall events (Fig. 6),
with peak concentration of chloride occurring in conjunction
with local rainfall events. TP concentration at site 2 does not
appear to be impacted by increased rainfall, while TP at down-
stream sites 3 and 4 does appear to elevate during rainfall events
(Fig. 7).

FIG. 3––(A) Sample site #2, immediately downstream of the Southeast
Texas Applied Forensic Science (STAFS) facility. ISCO autosampler, solar
panel and sample diffuser are shown. (B) Secondary (far-ground) and ter-
tiary (near-ground) treatment basins and the sample platform housing two
ISCO autosamplers and solar panels.
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Discussion

Forensic science facilities that include the natural decomposi-
tion of human cadavers possess the potential to impact local
water quality through unmitigated release of storm water dis-
charge and overland runoff. The STAFS facility on the Sam
Houston State University Center for Biological Field Studies
(CBFS) presents a unique system to study these impacts in a

controlled and relatively pristine environmental setting. The
study site is located in the midst of dense forest and is directly
adjacent to the main channel Harmon Creek (Fig. 2). These fac-
tors and the close proximity of the forensic science facility to
several ongoing interdisciplinary research efforts at the CBFS
led to the collaborative effort presented here to create and test a
hydrological retention system. Preliminary analysis of the water

TABLE 1––Summary of the preliminary water column nutrient analyses performed; average data are listed with standard deviation shown in parenthesis. No
data are presented for the upstream site 1, as this stream site was dry during the preliminary sample period. Values shown as “<” represent data that were

below minimum detection limits for analysis. All data are reported in lM.

Site Sample Month TN NO3-N NO2-N NH4-N DON TP Cl� F�

1 (Upstream) December – – – – – – – –
January – – – – – – – –
February – – – – – – – –

2 (Downstream) December 77.86 (1.01) < 56.86 (16.63) < 23.21 (12.63) 0.64 (0.19) 42.07 (14.56) <
January 100.00 (23.28) < 71.82 (13.14) < 25.64 (26.89) 2.56 (2.38) 50.72 (20.08) <
February 89.61 (16.45) < – < 32.86 (0.00) 3.83 (0.21) 22.24 (9.92) <

3 (Secondary basin) December 118.45 (41.05) < 34.67 (9.31) < 73.57 (32.62) 1.83 (0.49) 9.03 (2.65) <
January 109.73 (20.60) < 37.21 (12.20) < 68.20 (18.04) 2.05 (1.57) 11.05 (3.93) <
February – < – < – – – <

4 (Tertiary basin) December 111.43 (47.92) < 46.67 (6.08) < 64.44 (47.25) 1.49 (0.91) 6.53 (0.83) <
January 111.43 (28.65) < 42.20 (2.21) < 55.71 (16.85) 10.81 (20.46) 9.64 (1.12) <
February 91.00 (14.92) < – < 9.06 (4.73) 10.82 (0.71) <

FIG. 4––Preliminary water column total nitrogen (TN; lM) for sample
sites 2, 3, and 4. Gray-shadowed boxes represent significant local precipita-
tion, with wider boxes designating longer rainfall events.

FIG. 5––Preliminary water column nitrite concentration (lM) for sample
sites 2, 3, and 4.

FIG. 6––Preliminary water column chloride (lM) for sample sites 2, 3,
and 4. Gray-shadowed boxes represent significant local precipitation, with
wider boxes designating longer rainfall events.

FIG. 7––Preliminary water column total phosphorus (TP; lM) for sample
sites 2, 3, and 4. Gray-shadowed boxes represent significant local precipita-
tion, with wider boxes designating longer rainfall events.
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quality data shows the minimal impact of the STAFS facility on
adjacent ecosystems. Overall nutrient concentrations in this pro-
ject do appear to be low (Table 1) and fall either below or
within the background nutrient concentrations for the adjacent
Harmon Creek (TN = 247 lM [range 170–400]; TP = 4.18 lM
[0.27–6.76]; C. Hargrave unpublished data). Extremely dry con-
ditions across eastern Texas during this study resulted in
decreased precipitation and limited runoff along out study tran-
sect. The drought reinforced the dry nature of the ephemeral
upstream site 1, which did not possess measurable water during
the preliminary study. Historically, this stream only possesses
measureable flow following significant and prolonged rainfall
events. Site 1 was included in the experimental design with the
hope of having an upstream baseline site to compare with sites
downstream of the STAFS facility; however, this comparison
was not possible and no baseline nutrient concentrations were
available from upstream of the STAFS facility. However, it is
important to note that when precipitation did fall at the study
site, there was considerable overland flow from the STAFS facil-
ity to sample site 2. This flow occurred despite the absence of
measurable flow at site 1 and represents the potential discharge
that the study design and hydrologic retention system was cre-
ated to capture.
Water quality analyses showed that all analytes possessed rela-

tively low nutrient concentrations across study sites. Nitrite and
chloride each displayed slightly higher concentrations immedi-
ately downstream of the STAFS facility (Table 1). The continual
decomposition of human cadavers at the STAFS facility may be
providing a source of N to the hydrologic retention system. At a
Tennessee anthropology research facility, increased soil N con-
centrations and increased rates of ammonification were noted in
soils in direct contact with human decomposition (32). During
the initial breakdown of tissues, the cadaver decomposition
island (CDI) becomes anaerobic, and for continued decomposi-
tion to occur, additional electron donors must be used (following
the consumption of oxygen). At the STAFS facility, it appears
that nitrate and sulfate (18) serve as these electron donors in the
absence of oxygen. If nitrate is readily consumed within the
CDI, this may describe the low nitrate concentrations along the
sample transect, downstream of STAFS. Organic nitrogen was
the dominant N-species at sites 3 and 4, while nitrite levels are
lower. This loss of nitrite is most likely attributable to an
increase in denitrification in the more anaerobic, deeper water
settings of the secondary and tertiary treatment basins of the
retention system. The human body contains c. 0.15% chloride
(33), and previous work (18) discusses the relative chloride con-
centrations within the CDI at the STAFS facility. Higher chlo-
ride concentrations at site 2 appeared to correlate with periods of
rainfall during the preliminary study period. If decomposition is
resulting in increased chloride concentrations in the CDI, this
chloride appears to be a “mobile pool” of chloride which can be
transported from a forensic science facility following rainfall
events. More importantly, the decreased in chloride concentra-
tion at the downstream sites 3 and 4 illustrate the removal of
chloride which was transported downstream via surface water
flow, thus mitigating potential impacts to adjacent research sites
and the greater Harmon Creek watershed—a main goal of the
hydrologic retention system.
Data from the 3 month preliminary study support the notion

that the concentration of runoff from an applied forensics facility
does not approach the high concentrations often found in storm
water runoff in intensive agricultural and urbanized areas (34).
The experimental design called for the comparison of water

nutrients from an upstream location (site 1) with nutrient concen-
trations collected from downstream of the forensic science facil-
ity (sites 2, 3, and 4). A combination of low flow conditions in
2010 and the subsequent exceptional drought of 2011–2012 did
not allow for this comparison. Despite the short-term experimen-
tal period, these preliminary data do support the continued use
of this experimental design for the observation of potential envi-
ronmental impacts from forensic science research facilities. Mov-
ing forward, now that the infrastructure of the water retention
system and water quality monitoring program are in place, future
research efforts may expanded water analysis to test for addi-
tional water-borne chemicals, compounds and/or nutrients along
the flow-oriented sample transect. These analyses will include
more novel “bio-tracers” from the human body including mela-
nin, volatile fatty acids, and lipids. Previous work by Vass et al.
(35) showed signs of human decomposition in underlying soils
(ammonium, potassium, chloride, calcium) and the presence of
several volatile fatty acids (propionic, n-butyric, and iso-valeric).
Nutrient concentrations presented herein were not as high as
reported by Vass et al., which may be a result of the relatively
long distance in which water samples were collected from the
actual site of decomposition. Second, the relative short-term nat-
ure of this preliminary study may also account for this discrep-
ancy. It is clear that human decomposition results in measurable
nutrient concentrations within the decomposition island. While
these data did not show a clear sign of these nutrients reaching
downstream sampling sites, over time the accumulation of nutri-
ents within a forensic science facility may reach a point where
more significant downstream transport is possible. Under this
scenario, the hydrologic retention system and the water quality
monitoring program would provide the means to mitigate these
flows.
The overall oligotrophy of the Harmon Creek watershed

makes it a system that could be prone to impacts from increased
nutrient loading. In addition, the surrounding forest at the CBFS
has a high capacity to mitigate moderate amounts of rainfall and
it appears that the forest’s ability to absorb short-term, small,
and moderate rainfall events results in decreased runoff rates
from the STAFS facility and along the sample gradient. How-
ever, during periods of high flow or under increased cadaver
loads at the forensic science facility, increased nutrient loads or
the introduction of novel bio-tracers from the human body may
enter the hydrologic retention system via overland flow. Based
on the initial performance of the water retention system, it
appears that the system successfully mitigating the downstream
transport of nutrient runoff from the STAFS facility.
Presented here is the conceptual design of a hydrologic reten-

tion system and a water quality monitoring program which were
developed to safeguard against potential environmental impacts
from a forensic science facility. While these data indicate the rel-
atively low nutrient impact of the STAFS facility, this does not
mean that such systems are not required; rather this system pro-
vides a long-term solution to mitigate future, possible novel,
environmental impacts of forensic studies. Hopefully, this exam-
ple of an interdisciplinary research concept to practice serves to
guide and inspires other such facilities to practice responsible
environmental stewardship in the use of similar water quality
monitoring programs.
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