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Interaction between Ground Water and Surface Water in Taylor 
Slough and Vicinity, Everglades National Park, South Florida: Study 
Methods and Appendixes 

     By Judson W. Harvey, Jonah M. Jackson, Robert H. Mooney, and Jungyill Choi 
 
ABSTRACT 
The data presented in this report are 
products of an investigation that 
quantified interactions between ground 
water and surface water in Taylor 
Slough in Everglades National Park. 
Determining the extent of hydrologic 
interactions between wetland surface 
water and ground water in Taylor Slough 
is important because the balance of 
freshwater flow in the lower part of the 
Slough is uncertain. Although freshwater 
flows through Taylor Slough are quite 
small in comparison to Shark Slough 
(the larger of the two major sloughs in 
Everglades National Park), flows 
through Taylor Slough are especially 
important to the ecology of estuarine 
mangrove embayments of northeastern 
Florida Bay.  Also, wetland and ground- 
water interactions must be quantified if 
their role in affecting water quality is to 
be determined. 

In order to define basic hydrologic 
characteristics of the wetland, depth of 
wetland peat was mapped, and hydraulic 
conductivity and vertical hydraulic 
gradients in peat were determined. 
During specific time periods 
representing both wet and dry conditions 
in the area, the distribution of major 
ions, nutrients, and water stable isotopes 
throughout the slough were determined.  
The purpose of chemical measurements 
was to identify an environmental tracer 
could be used to quantify ground-water 
discharge.  

 

INTRODUCTION 
Management of the wetlands of the 
Florida Everglades for flood control and 
water supply is causing significant 
changes in their hydrology and ecology.  
Concern has been growing for many 
years in South Florida over the long-
term decreases in surface flow through 
the Everglades that actually reaches 
Everglades National Park, and the 
effects of diminishing flows and changes 
in the timing of water level fluctuations 
on bird populations and wildlife of the 
Park.  Simultaneously, there has been 
increasing awareness of the deteriorating 
chemical quality of surface water in 
Water Conservation Areas and the 
resulting effects on vegetation, including 
the invasion of cattails and the 
disappearance of tree islands.  In the past 
ten years, these concerns have fueled 
wide-ranging debate on how to improve 
water management in the Everglades in a 
way that would restore a more equitable 
balance between natural ecosystem 
function and human use.  
 
A plan for restoration of the Everglades 
developed by Federal and State interests 
is now underway.  The overall goal of 
the twenty-year plan is to restore pre-
development conditions of surface water 
flow, including volume and depth of 
flow, and the duration of standing water 
(McPherson and Halley, 1996; Gerould 
and Higer, 1996).   
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Figure 1.  General location of study area in South Florida. 
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A key measure of success in restoring 
the Everglades is the restoration of more 
favorable surface-flow patterns and 
improvement or protection of water 
quality. Evaluating the success of the 
restoration efforts depends on reliable 
hydrologic and water–quality 
information collected prior to re-
engineering. For example, information is 
needed about interactions between 
ground water and surface water to 
improve our understanding about how 
those interactions affect water budgets 
and water quality under restoration. In 
cooperation with National Park Service, 
the U.S. Geological Survey (USGS) has 
undertaken an investigation about 
interactions between surface water and 
ground water in Everglades National 
Park, as part of a larger effort to better 
understand surface-flow patterns and 
ecology of the park wetlands. The 
investigation was made possible by 
funding from the Department of Interior 
administered through the National Park 
Service (CESI Program), and the U.S. 
Geological Survey (Place-Based Studies 
Program).   
 
The goals of this investigation were; 
  
(1) to quantify hydrologic fluxes 

between surface water and ground 
water in Taylor Slough, and 

  
(2) take an initial step toward 

determining the relative importance 
of geologic, anthropogenic, and 
climatic factors that control 
interactions between ground water 
and surface water in the Taylor 
Slough area. 

Purpose and Scope of Report  
The purpose of this report is to compile 
under one cover all of the data that were 

collected about interactions between 
ground water and surface water in the 
Taylor Slough area of Everglades 
National Park during the period between 
September 1997 and September 1999.  
In addition, the report contains a detailed 
description of the study sites, the 
methods used, and the basic results from 
hydraulic and geochemical sampling. 
Data interpretations are the subject of 
companion publications.   
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collaborated by analyzing all of the 
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investigation.  Mark Zucker and Clint 
Hittle and other project personnel at 
USGS in Miami collected the chemical 
samples from the coastal embayments 
for this investigation.  Gordon Shupe 
and his project personnel at USGS in 
Reston accommodated our need for 
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precisely determined elevations of 
ground-water wells. 
 
SITE DESCRIPTION AND 
RESEARCH APPROACH  
 
The two major flow-ways for surface 
flow through wetlands in Everglades 
National Park are Shark Slough and 
Taylor Slough (Figure 1). Taylor Slough 
is separated from Shark Slough by a 
series of low-lying coastal ridges 
surrounded by relatively high-elevation 
wetlands referred to as the Rocky Glades 
(Figure 2). Historically, Taylor Slough 
received water from precipitation, 
surface overflow from Shark Slough, 
and possibly ground-water discharge 
from the coastal ridge systems.  
Presently, Taylor Slough receives much 
of its water from the L31-W canal at the 
S332 pumping structure (at what is 
effectively the northern terminus of 
Taylor Slough), and from outflow at the 
southern end of the L31-W canal. 
 
Taylor Slough is underlain by organic 
wetland peat that varies in depth (0.2 – 2 
m) and in the content of calcitic mud.  
Under the peat is a highly permeable 
sand and limestone aquifer (Biscayne 
aquifer). Hydrogeologic properties of the 
Biscayne aquifer are described by Fish 
and Stewart (1991).  Merritt (1996) also 
summarized hydrogeologic properties of 
the Biscayne aquifer, but he did so 
within the context of  understanding how 
interactions with surface water might 
affect seasonal patterns in surface and 
ground water levels in Everglades 
National Park. Merritt’s report  also 
contains the most recent comprehensive 
hydrogeologic modeling of ground water 
flow in Everglades National Park.  A 
previous summary of water budgets and 
hydrologic modeling in Everglades 

National Park is given in Fennema and 
others (1994) and Parker and others 
(1955). There are also a number of 
detailed studies at specific locations 
within the study area.  For example, 
Genereux and Guardiario (1998) used 
data from a  drawdown experiment in 
the L31-W canal to determine hydraulic 
properties of different layers within the 
Biscayne aquifer, as well as the 
conductance of fine sediments 
controlling seepage from the aquifer to 
the canal.  Recently, Nuttle and others 
(2000) quantified net discharge of 
freshwater to Florida Bay using salinity 
data in Florida Bay and estimates of 
precipitation and evapotranspiration.  
Their estimates indicate the possiblity of 
freshwater inputs to Taylor Slough south 
of Taylor Slough bridge. However, none 
of the previous studies explicitly 
quantified discharge or recharge in 
Taylor Slough. 
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Figure 2.  Data collection sites and selected features, Taylor Slough and vicinity. 
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STUDY METHODS 
Horizontal Location Surveys 
All wells and horizontal measuring points 
were surveyed by global positioning (GPS). 
The locations of measuring points are 
reported with reference to the North 
American Datum of 1927 (NAD 1927). That  
datum is a reference system that describes 
horizontal positions with reference to the 
size and shape of the earth. Using the Army 
Corps of Engineers program Corpscon, 
horizontal coordinates were transformed to 
Northings and Eastings in the Universal 
Transverse Mercator (UTM) coordinate 
system.   
 
Horizontal positions were gathered using 
either a Trimble PRO XR GPS unit (model 
number 16787-10), a Rockwell PLGR unit 
(model HNV-560C), or a Garmin unit 
(various models).  In all cases accuracy is 
expected to be better that plus or minus 100 
feet, which was judged to be sufficient for 
our purposes.  
 
Vertical Elevation Surveys 
 
Vertical control points near or on wells were 
surveyed using GPS techniques by 
USGS/NMD personnel in October 1998. 
Elevations in the NAD88 datum were 
derived from the observed NAD83(97) 
ellipsoid heights and the NGS GEOID96 
model.  The estimated accuracy of derived 
elevations is ± 0.07 m.  Further questions 
about surveying  techniques should be 
directed to Gordon Shupe, USGS, Reston. 
 
The elevations for vertical control points 
near wells were transferred to well top 
control points by Rene’ Price, U. of Miami.  
At the suggestion of Robert Zepp, National 
Park Service, an offset of +0.45 m was 
applied to those elevations in order to 

convert the elevations to NGVD 1929 
datum, which is considered appropriate for 
the Taylor Slough area.    

Hydrologic Measurements 

Water Levels, Water Depths, and Peat 
Depths 
Surface water levels were recorded 
manually from existing staff gages that are 
located along the main north-south airboat 
trail in Taylor Slough. Water depths were 
either measured directly or they were 
calculated on the basis of staff-gage readings 
and water depths measured simultaneously 
on previous visits.  Water levels in wells and 
drivepoint piezometers were also measured 
manually during those visits using an 
electric water level tape (Solinst model 
15225 or similar equipment).  Peat depths 
were determined by pushing a 3/8” rod 
downward through the peat to refusal. 

Hydraulic Gradients and Hydraulic 
Conductivity in Peat 
Vertical flow through the peat was 
characterized by measuring vertical 
hydraulic gradients and hydraulic 
conductivity in the peat.  Hydraulic 
gradients were measured using drivepoint 
piezometers installed in the peat.  The 
difference in water elevation within and 
outside the piezometer was determined, and 
that quantity was divided by the vertical 
distance between the center of the 
piezometer screen and the surface of the 
peat.  Vertical hydraulic gradients were 
determined similarly using data from wells 
emplaced in the Biscayne aquifer.  In a few 
cases the well screens were open to 
locations in the aquifer with much higher 
salinity compared with the surface water in 
Taylor Slough.  In those cases no simple 
calculation of vertical hydraulic gradient 
was possible (Reilly, 1993).  
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Drivepoint piezometers were constructed of 
PVC (ranging from ¾ -inch to 1 ¼ -inch  
OD), with screens near the tip ranging in 
length between 1 cm and 12.5 cm.  
Drivepoints were installed by pushing them 
into the sediment to various depths ranging 
between 1 foot and 3 feet below the peat 
surface.  Piezometer screens were kept clear 
of sediment during emplacement by 
covering screens with a narrow sleeve that 
was lifted far enough to expose the screen 
after piezometer installation.  Piezometers 
were revisited at a later time to measure 
equilibrium water levels and to perform bail 
tests. 
 
Hydraulic conductivity of the wetland peat, 
K, was estimated from bail tests (also 
referred to as drawdown tests) in the 
drivepoint piezometers. Bail tests required a 
measurement of the equilibrium water level 
in the piezomter, after which water was 
pumped out of the piezometer and the rate of 
water-level recovery toward equilibrium 
measured.  Hydraulic conductivity was 
calculated from water-level recovery data 
using the method presented by Luthin and 
Kirkham (1949).  It must be noted that in a 
sediment with alternating layers of low and 
high K, that a bail test would be more likely 
to characterize horizontal K.  The 
importance of layering in Taylor Slough 
peat on hydraulic properties is unknown, 
although experience in the northern 
Everglades suggests that bail-test estimates 
of vertical K compare favorably with 
estimates based on seepage-meter 
measurements (Harvey et al., 2000). 
 

Water-Quality Sampling  
Spatial and seasonal variation of water 
chemistry is often informative about 
interactions between surface water and 
ground water. For this study, sampling was 
conducted during seven primary 
measurement periods between September 

1997 and September 1999. Field water-
quality parameters that were measured 
included temperature, pH, specific 
conductivity, oxidation-reduction potential, 
and dissolved oxygen. In additon to samples 
for major-ion analysis, samples were 
collected for analysis of ammonium, 
phosphate, and the water stable isotopes 
deuterium (2H) and oxygen-18. 
 

Collection of Ground Water and 
Surface Water Samples 
 
Prior to sampling wells the wells were 
purged by pumping with a centrifigal pump 
until three borehole volumes of water had 
been evacuated.  For drivepoints, the water 
within the casing was purged completely 
and the drivepoint was allowed to refill 
slowly before the sample water was 
pumped. 
 
Field measurements of basic water quality 
parameters were obtained in surface water 
by direct measurement with YSI sensors 
(models 610 DM or 610D handheld units 
attached to 600XL sondes). Ground-water 
samples were pumped through an enclosed 
flow cell with installed YSI sensors. 
 
 All water samples for chemical analysis 
were obtained using a peristaltic pump 
loaded with a single piece of tubing (25’ of 
Norprene Masterflex Size 15). For 
subsurface sampling the tubing was inserted 
to near the bottom of drivepoints or to the 
maximum depth possible (approximately 15 
feet) in wells.  For surface water sampling 
the placement of the sample tubing was 
approximately half the depth of the water.  
Care was taken to keep the tubing inlet 
suspended in the surface-water column 
above flocculent sediments.  This was 
accomplished by inserting the tubing inside 
a PVC pipe with 0.01” slots at the tip, and 



 8

positioning the pipe so that the slots were at 
mid depth in the water column.  
 

Sample Collection, Treatment, and 
Handling 
Prior to fieldwork all equipment that could 
contact the water to be sampled was cleaned 
by scrubbing with Liquinox™, and rinsing 
with tap water.  Sample bottles were 
precleaned as necessary by the vendor or by 
USGS personnel to meet USGS standards.  
For example, cation and nutrient bottles 
were precleaned with 10% dilute acid 
(HCL), rinsed with Milli-Q water, and dried 
before use.  Both filtered and unfiltered 
samples were obtained at each site in the 
following order: 

 

• Unfiltered samples, requiring no 
preservation (sample for 18O and 2H and 
raw sample for laboratory determination 
of specific conductivity), 

• Filtered samples, requiring no 
preservation (anions), 

• Filtered samples, requiring preservation 
(cations and nutrients), 

 
New gloves were used and sample bottles 
rinsed before a sample was collected at a 
new surface water site or well.  All sample 
bottles except for water stable isotopes were 
rinsed with sample water three times before 
filling. After collecting the unfiltered 
samples, a new 0.45 µm inline filter was 
placed on the outlet of the sampling tube 
before filling the remaining bottles. Cation 
samples were then preserved with 50% 
HNO3 to a pH level less than 2.0. After 
preservation, all samples were stored in a 
cooler half to three-quarters filled with 
shaved ice. All nutrient samples were 
immediately placed in a freezer upon return 
from the field.  Other samples were stored at 
room temperature until analysis. 
 

Samples to be analyzed for major ions were 
delivered to the USGS Quality Water 
Service Unit (QWSU) in Ocala Florida after 
sampling was completed. Nutrient samples 
were shipped overnight to USGS in Reston 
Virginia on ice after sampling was 
completed.  The Geologic Division’s 
Biogeochemistry Laboratory (William 
Orem-chief) performed the analysis.   
 
Major ions were analyzed by inductively 
coupled plasma optical emission 
spectroscopy (cations) and by ion 
chromatography (anions).  More information 
about the analysis may be obtained directly 
from the USGS QWSU laboratory in Ocala 
Florida.  Oxygen and hydrogen isotopic 
results are reported in per mill (0/00) relative 
to VSMOW (Vienna Standard Mean Ocean 
Water) and normalized relative to SLAP 
(Standard Light Antarctic Precipitation).  
The 2-σ uncertainty of oxygen and hydrogen 
results is 0.2 0/00 and 2 0/00, respectively.  
Results are based on actvities, not 
concentrations, which requires that 
corrections be made for brines.  No 
corrections were made for the present 
samples.  The Chief of the Isotope 
Fractionation Project at U.S. Geological 
Survey in Reston, VA should be consulted 
for more details of the stable isotope 
analyses.  Ammonium and phosphate were 
analyzed by standard colorimetric analyses. 
The Chief of the Biogeochemistry Project in 
Geologic Division in Reston should be 
contacted for further information about 
nutrient analyses. 
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APPENDIX I 
  

Data Collection Sites and Hydrologic Characteristics of Peat: 
Taylor Slough and Vicinity, South Florida 
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Figure I-1. Peat depth (feet) in Taylor Slough and vicinity. 
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Figure I-2. Hydraulic conductivity of peat (centimeter/second) in Taylor Slough.                      

Computations were made using head data collected in November 1997.  
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APPENDIX II 
 

 Data Collected in Taylor Slough and Vicinity between  
 

September 22 and October 2, 1997 
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Table II-2. Water Levels and Hydraulic Gradients: September 22, 1997 
 

 
Head difference = tapedown water level inside piezometer/well - tapedown water level outside piezometer/well. Reference 
    is top of piezometer/well casing. Correction for bias: 0.3 cm added to inside tapedown if drivepoint diameter < 1.25". 
Shaded cells indicate water depths that were calculated by applying an offset to staff data.   
Outlined cells indicate the result was flagged (e.g. value excessively low or high, not in keeping with history, etc.) and is  
    suspect. 
 

Site ID Site 
Type

Water Level 
Observation 

Date

Staff 
(feet)

Water 
Depth 
(feet)

E124 sw 9/ 22/ 97 17:11 2.74 2.4
E127 sw 9/ 22/ 97 16:21 3.15 1.7
E128 sw 9/ 22/ 97 16:15 3.06 2.17
E129 sw 9/ 22/ 97 16:09 2.96 1.97
E131 sw 9/ 22/ 97 16:08 2.83 2.46
E136 sw 9/ 22/ 97 13:55 2.47 1.76
E137 sw 9/ 22/ 97 0:00 2.28 1.46
E138 sw 9/ 22/ 97 13:41 2 1.32
E142 sw 9/ 22/ 97 13:34 1.42 0.87
E147 sw 9/ 22/ 97 13:30 1.72 1.46
E148 sw 9/ 22/ 97 13:25 1.7 1.55
E151(CP) sw 9/ 22/ 97 10:21 1.78 1.38
OLT-MW sw 9/ 22/ 97 12:30 1.4
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Figure II-1. Surface-water monitoring sites: September 22-October 2, 1997. 
 
 

530,000 535,000 540,000 545,000

2,
78

5,
00

0
2,

79
0,

00
0

2,
79

5,
00

0
2,

80
0,

00
0

2,
80

5,
00

0
2,

81
0,

00
0

CYP2-SW-S

E124E124-T1C

E127

E128

E129

E131
E135-U*

E136

E137

E138

E142

E147

E148

E151(CP)

OLT-NW

RC-nearE130

TSB-UETSB-UMTSB-UW

UTM NAD27 Metric Grid



 25

 
Figure II-2. Ground-water monitoring sites: September 22-October 2, 1997.
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APPENDIX III 
 

 Data Collected in Taylor Slough and Vicinity on  
 

November 10, 1997 
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Table III-2.: Water Levels and Hydraulic Gradients: November 10, 1997 
 

 
Head difference = tapedown water level inside piezometer/well - tapedown water level outside piezometer/well. Reference 
    is top of piezometer/well casing. Correction for bias: 0.3 cm added to inside tapedown if drivepoint diameter < 1.25". 
Shaded cells indicate water depths were calculated by applying an offset to staff data.   
Outlined cells indicate the result was flagged (e.g. value excessively low or high, not in keeping with history, etc.) and is 
    suspect. 
 

Site ID Site 
Type

Water Level 
Observation 

Date

Staff 
(feet)

Water 
Depth 
(feet)

E121 sw 11/ 10/ 97 16:56 2.56 0.8
E125 sw 11/ 10/ 97 9:02 2.05
E127 sw 11/ 10/ 97 9:09 2.46 1.2
E128 sw 11/ 10/ 97 9:15 2.39 1.4
E129 sw 11/ 10/ 97 9:33 2.36 1.4
E130 sw 11/ 10/ 97 15:53 2.2 1
E131 sw 11/ 10/ 97 9:43 2.32 1.5
E135 sw 11/ 10/ 97 10:11 2.14 0.7
E136 sw 11/ 10/ 97 10:21 2.04 1.2
E137 sw 11/ 10/ 97 10:30 1.92 1.2
E138 sw 11/ 10/ 97 10:38 1.7 1
E138X sw 11/ 10/ 97 10:40 1.65
E142 sw 11/ 10/ 97 10:50 1.56 1.01
E144 sw 11/ 10/ 97 13:11 1.54 1
E144-E1 sw 11/ 10/ 97 13:11 1.6
E146 sw 11/ 10/ 97 14:56 1.38 1
E147 sw 11/ 10/ 97 10:57 1.38 1.2
E147-U1 sw 11/ 10/ 97 0:00 2
E148 sw 11/ 10/ 97 11:02 1.38 2.2
E148-U2 sw 11/ 10/ 97 0:00 1.3
E148-U4 sw 11/ 10/ 97 10:57 1.5
E149 sw 11/ 10/ 97 11:45 1.38 1.2
E151(CP) sw 11/ 10/ 97 11:15 1.44 0.8
E151DP dp 11/ 10/ 97 0:00 1.3
E151-U2 sw 11/ 10/ 97 0:00 1.6
E151-U4 sw 11/ 10/ 97 11:42 1.3
E151-U5 sw 11/ 10/ 97 11:45 1.3
NP37 sw 11/ 10/ 97 0:00 1.2
OLT-C sw 11/ 10/ 97 11:54 1.3
OLTCDP-U2 dp 11/ 10/ 97 11:58 1.6
OLT-NW sw 11/ 10/ 97 0:00 1.6
RC-1stMarkPast sw 11/ 10/ 97 10:03 1.3
RC-3rdMarkPast sw 11/ 10/ 97 10:06 1
RC-nearE130 sw 11/ 10/ 97 10:00 2.2
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Figure III-1.  Surface-water monitoring sites: November 10, 1997. 
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Figure III-2. Ground-water monitoring sites: November 10, 1997. 
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APPENDIX IV 
 

 Data Collected in Taylor Slough and Vicinity between  
 

November 18 and 20, 1997 
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Figure IV-1. Surface-water monitoring sites: November 18-20, 1997. 
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Figure IV-2. Ground-water monitoring sites: November 18-20, 1997. 
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APPENDIX V 
 

 Data Collected in Taylor Slough and Vicinity between  
 

December 11 and 17, 1997 
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Table V-2. Water Levels and Hydraulic Gradients: December 16, 1997. 
 

 
Head difference = tapedown water level inside piezometer/well - tapedown water level outside piezometer/well. Reference 
    is top of piezometer/well casing. Correction for bias: 0.3 cm added to inside tapedown if drivepoint diameter < 1.25". 
Shaded cells indicate water depths were calculated by applying an offset to staff data.   
Outlined cells indicate the result was flagged (e.g. value excessively low or high, not in keeping with history, etc.) and is 
    suspect. 

Site ID Site 
Type

Water Level 
Observation 

Date

Staff 
(feet)

Water 
Depth 
(feet)

Head 
Diff. 

(cm)

Avg. Hyd. 
Gradient      

(downward 
positive)

E121 sw 12/ 16/ 97 16:01 3.42 1.61
E124 sw 12/ 16/ 97 15:45 1.58 1.35
E125 sw 12/ 16/ 97 16:01 3.42 1.36
E127 sw 12/ 16/ 97 10:20 3.02 1.57
E127DP dp 12/ 16/ 97 10:20 -0.6 -6.9E-03
E128 sw 12/ 16/ 97 10:56 2.88 1.99
E129 sw 12/ 16/ 97 11:15 2.8 1.81
E129DP dp 12/ 16/ 97 11:15 -0.5 -4.5E-03
E130 sw 12/ 16/ 97 15:30 2.62 1.32
E130DP dp 12/ 16/ 97 15:30 -0.9 -5.8E-03
E141 sw 12/ 16/ 97 14:18 1.9 1.07
E142 sw 12/ 16/ 97 14:10 1.9 1.35
E144 sw 12/ 16/ 97 12:38 1.84 1.3
E145 sw 12/ 16/ 97 12:32 1.75
E146 sw 12/ 16/ 97 12:26 1.67 1.15
E147 sw 12/ 16/ 97 12:44 1.72 1.46
RC-DP dp 12/ 16/ 97 12:24 -0.9 -6.1E-03
TSB-S sw 12/ 16/ 97 16:44 4.55
TSB-UE sw 12/ 16/ 97 16:44 4.68
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Figure V-1. Surface-water monitoring sites: December 11-17, 1997.
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Figure V-2. Ground-water monitoring sites: December 11-17, 1997. 
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APPENDIX VI 
 

 Data Collected in Taylor Slough and Vicinity between  
 

June 3 and 6, 1998 
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Table V1-2. Water Levels and Hydraulic Gradients: June 3-4, 1998 
 

 
Head difference = tapedown water level inside piezometer/well - tapedown water level outside piezometer/well. Reference 
    is top of piezometer/well casing. Correction for bias: 0.3 cm added to inside tapedown if drivepoint diameter < 1.25". 
Shaded cells indicate water depths were calculated by applying an offset to staff data.   
Outlined cells indicate the result was flagged (e.g. value excessively low or high, not in keeping with history, etc.) and is 
    suspect. 

Site ID Site 
Type

Water Level 
Observation 

Date

Staff 
(feet)

Water 
Depth 
(feet)

Head 
Diff.* 
(cm)

Water Level 
Observation 

Date

Staff 
(feet)

Water 
Depth 
(feet)

Head 
Diff. 

(cm)

Avg. Hyd. 
Gradient      

(downward 
positive)

E121 sw 6/ 6/ 98 8:51 2.61 0.8
E124 sw 6/ 6/ 98 8:46 0.89 0.66
E127 sw 6/ 4/ 98 12:00 2.5 1.05 6/ 6/ 98 17:43 2.42 0.97
E127DP dp 6/ 4/ 98 12:00 -1.5 6/ 6/ 98 17:43 -1 -1.4E-02
E128 sw 6/ 6/ 98 17:32 2.36 1.47
E128DP dp 6/ 6/ 98 17:32 -1 -4.4E-03
E129DP dp 6/ 6/ 98 17:20 -0.8 -7.2E-03
E130 sw 6/ 4/ 98 12:00 2.2 0.9 6/ 6/ 98 15:54 2.16 0.86
E130(10') gw 6/ 4/ 98 0:00 -2.0 -6.6E-03
E130DP dp 6/ 4/ 98 12:00 -0.5 6/ 6/ 98 15:54 -1.1 -5.2E-03
E131 sw 6/ 6/ 98 17:15 2.26 1.89
E131DP dp 6/ 6/ 98 17:15 -0.4 -1.7E-03
E137 sw 6/ 6/ 98 15:18 1.76 0.94
E138 sw 6/ 6/ 98 10:12 1.48 0.8
E141 sw 6/ 6/ 98 10:24 1.36 0.53
E142 sw 6/ 6/ 98 10:30 1.32 0.77
E144 sw 6/ 6/ 98 14:54 1.2 0.66
E144DP dp 6/ 6/ 98 14:55 -0.5 -1.4E-02
E146 sw 6/ 4/ 98 12:00 1 0.48
E146(15') gw 6/ 4/ 98 0:00
E146(25') gw 6/ 4/ 98 0:00
E146(27.5') gw 6/ 4/ 98 0:00
E146DP dp 6/ 4/ 98 12:00 -0.5 -8.8E-03
E147 sw 6/ 6/ 98 14:44 1.10 0.84
E148DP dp 6/ 6/ 98 14:40 -0.4 -1.8E-03
E149 sw 6/ 6/ 98 10:39 0.76 0.48
E151(CP) sw 6/ 4/ 98 12:00 0.6 0.2 6/ 6/ 98 11:12 0.58 0.18
E151DP dp 6/ 6/ 98 11:18 0 0
E151DP dp 6/ 8/ 98 12:00 0 0
OLTCDP-U2 dp 6/ 6/ 98 14:15 -0.1 -1.1E-03
RC-DP dp 6/ 6/ 98 15:47 -0.8 -5.4E-03
TSB-S sw 6/ 3/ 98 8:40 3.6 6/ 6/ 98 19:40 3.3
TSB-UE sw 6/ 3/ 98 8:40 3.6 6/ 6/ 98 19:40 3.3



 49

 
Figure VI-1. Surface-water monitoring sites: June3-6, 1998.
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Figure VI-2. Ground-water monitoring sites: June 3-6, 1998. 
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APPENDIX VII 
 

 Data Collected in Taylor Slough and Vicinity between  
 

July 20 and 23, 1998 
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Figure VII-1. Surface-water monitoring sites: July 20-23, 1998.

530,000 535,000 540,000 545,000

2,
78

5,
00

0
2,

79
0,

00
0

2,
79

5,
00

0
2,

80
0,

00
0

2,
80

5,
00

0
2,

81
0,

00
0

CYP2-SW-NCYP2-SW-SCYP2-W1-NCYP2-W1-SCYP2-W2-NCYP2-W2-S

E121

E123

E123-FW

E123-NN
E123-NW

E124
E124-D2E124-T1C E125

E127

E128

E129
E130

E131

E131-SE131-SP

E132

E133E133(RC-FE)

E136

E137

E138
E141

E142

E144

E145

E146

E147

E148

E151(CP)

G3318-ROAD-NSIDEG3318-ROAD-SSIDE

G3337SW

IH-E

IH-W-Ditch

ING-CULVERT

L31W-S332TW

L31WSOUTHEND

NP37

NP67-200mNorth
NP67-CULNP67-NNP67-S

OLT-C

OLT-E

OLT-FE

OLT-MW2

PineRMP

RC-EastEnd

RC-nearE130-BOTRC-nearE130-BOTRC-nearE130-BOTRC-nearE130-TOPRC-nearE130-TOP

TSB-2ndPipeCulETSB-3rdPipeCulETSB-STSB-UETSB-UETSB-UMTSB-UWTSB-WBC(BoxCulvert)

UTM NAD27 Metric Grid



 57

 
Figure VII-2. Ground-water monitoring sites: July 20-23, 1998. 
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APPENDIX VIII 
 

 Data Collected in Taylor Slough and Vicinity between  
 

September 20 and October 5, 1999 
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Table VIII-2. Water Levels and Hydraulic Gradients: September 20-23, 1999 
 

 
Head difference = tapedown water level inside piezometer/well - tapedown water level outside piezometer/well. Reference 
    is top of piezometer/well casing. Correction for bias: 0.3 cm added to inside tapedown if drivepoint diameter < 1.25". 
Shaded cells indicate water depths were calculated by applying an offset to staff data.   
Outlined cells indicate the result was flagged (e.g. value excessively low or high, not in keeping with history, etc.) and is 
    suspect. 

Site ID Site 
Type

Water Level 
Observation 

Date

Staff 
(feet)

Water 
Depth 
(feet)

Head 
Diff. 

(cm)

Hyd. Gradient     
(downward 

positive)

E121 sw 9/ 23/ 99 8:39 3.68 1.83
E124 sw 9/ 23/ 99 8:49 1.83 1.71
E127 sw 9/ 23/ 99 8:59 3.29 1.63
E128 sw 9/ 23/ 99 9:10 3.16 2.21
E128DP dp 9/ 23/ 99 9:10 -0.25 -1.12E-03
E129 sw 9/ 23/ 99 9:23 3.08 1.96
E129DP dp 9/ 23/ 99 9:23 0 0
E130 sw 9/ 23/ 99 9:45 2.94 1.54
E130(10') gw 9/ 23/ 99 9:45 -3 -9.84E-03
E130(52') gw 9/ 23/ 99 9:45 -2.5 -1.58E-03
E130DP dp 9/ 23/ 99 9:45 0 0
E131 sw 9/ 23/ 99 9:36 2.75
E131DP dp 9/ 23/ 99 9:36 0 0
E135 sw 9/ 23/ 99 10:25 2.78 1.58
E136 sw 9/ 23/ 99 10:35 2.63 1.92
E137 sw 9/ 23/ 99 10:45 2.5 1.42
E138 sw 9/ 23/ 99 10:50 2.37 1.38
E142 sw 9/ 23/ 99 11:00 2.38 1.83
E146 sw 9/ 23/ 99 13:10 2.28 1.63
E146DP dp 9/ 23/ 99 13:10 4.3 7.58E-02
E147 sw 9/ 23/ 99 11:22 2.25 1.92
E148 sw 9/ 23/ 99 12:05 2.28 2.13
E149 sw 9/ 23/ 99 12:15 2.3 1.92
E151(CP) sw 9/ 23/ 99 12:40 2.37 2.21
EW-23 sw 9/ 20/ 99 0:00 0.83
EW-24 sw 9/ 20/ 99 0:00 1
EW-25 sw 9/ 20/ 99 0:00 0.79
EW-26 sw 9/ 20/ 99 0:00 0.67
EW-27 sw 9/ 20/ 99 0:00 0.92
EW-28 sw 9/ 20/ 99 0:00 1
EW-29 sw 9/ 20/ 99 0:00 0.58
EW-29-1 sw 9/ 20/ 99 0:00 1
NS-1 sw 9/ 20/ 99 0:00 1.5
NS-10 sw 9/ 20/ 99 0:00 0.92
NS-11 sw 9/ 20/ 99 0:00 0.67
NS-12 sw 9/ 20/ 99 0:00 0.83
NS-13 sw 9/ 20/ 99 0:00 0.71
NS-14 sw 9/ 20/ 99 0:00 0.5
NS-15 sw 9/ 20/ 99 0:00 0.46
NS-16 sw 9/ 20/ 99 0:00 0.38
NS-18 sw 9/ 20/ 99 0:00 0.42
NS-19 sw 9/ 20/ 99 0:00 0.5
NS-2 sw 9/ 20/ 99 0:00 1.5
NS-20 sw 9/ 20/ 99 0:00 0.71
NS-21 sw 9/ 20/ 99 0:00 0.67
NS-22 sw 9/ 20/ 99 0:00 0.75
NS-3 sw 9/ 20/ 99 0:00 1.17
NS-4 sw 9/ 20/ 99 0:00 1.1
NS-6 sw 9/ 20/ 99 0:00 0.25
NS-7 sw 9/ 20/ 99 0:00 0.42
NS-8 sw 9/ 20/ 99 0:00 0.33
NS-9 sw 9/ 20/ 99 0:00 1
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Figure VIII-1. Surface-water monitoring sites: September 20-October 5, 1999.
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Figure VIII-2. Ground-water monitoring sites: September 20-October 5, 1999. 
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APPENDIX IX 
 

 Data Collected in Taylor Slough and Vicinity between 
 

October 25 and 28, 1999
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Figure IX-1. Surface-water monitoring sites: October 25-28, 1999. 
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