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Chapter 1. Introduction 
This report presents the results of water quality monitoring conducted by ICF Jones 
& Stokes during maintenance dredging of the federal navigation channel in the Port 
of   Grays Harbor, Grays Harbor County, Washington (Appendix A, Figure 1).  The 
objective of this monitoring was to ensure that the dredging project is compliant with 
Washington State water quality standards and the associated short-term modifications 
of water quality requested by the Washington State Department of Ecology (Ecology) 
through its water quality certification protocol for the 401 permit.  The water quality 
certification (401 permit) and Water Quality Monitoring Plan are included in 
Appendix B. The water quality permit (401 permit) was issued to the U.S. Army 
Corps of Engineers (Corps) by Ecology on July 30, 2007.  The Corps’ Water Quality 
Monitoring Plan specifies measurements of turbidity, temperature, and dissolved 
oxygen, and sets the compliance point at 600 feet from the dredging activity.   

 
The Corps used the data collected during dredge monitoring during January and 
February 2008 to document water quality conditions associated with dredging 
activities in inner Grays Harbor (Cow Point Reach) during the winter season 
(ICF Jones & Stokes  March 2008). The purpose of this monitoring is to monitor 
water quality during the maintenance dredging window of July 16, 2008 to 
February 14, 2009. Specifically, the monitoring in August 2008 is to provide data for 
the Corps and Ecology to document compliance with the 401 permit conditions 
during low flow conditions. 

1.1. Background 
Dredging during fiscal year (FY) 2008 was authorized as part of routine dredging and 
disposal activities associated with the maintenance of the Grays Harbor and Chehalis 
River federal navigation channel.  The purpose of channel maintenance dredging is to 
remove shoaling and maintain the efficiency and safety of deep-draft water 
transportation in Grays Harbor (U.S. Army Corps of Engineers 2006).  Grays 
Harbor’s federal navigation channel requires sporadic dredging to maintain the 
authorized depths of the channel and provide sea-going vessels with commercial 
access to the cities of Aberdeen, Hoquiam, and Cosmopolis.  During FY 2008, 
dredging was conducted in the vicinity of Terminal 2, along the Cow Point reach 
(Appendix A, Figure 1).   
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1.2. Maintenance Dredging 
American Construction Company (under contract to the Corps) began dredging the 
project area after July 16, 2008, and will conclude before February 14, 2009.  Upon 
completion of dredging activities, portions of the deep water navigation channel will 
be restored to authorized dimensions.  Authorized dimensions in the vicinity of Cow 
Point are 350 to 550 feet wide and 36 feet deep at mean lower low water (MLLW) 
with a 2-foot allowable overdepth.  Authorized widths and depths vary at other 
locations along the federal deep water navigation channel and can be anywhere from 
200 to 950 feet wide and up to 46 feet deep at MLLW.   

Sand and silt were removed using a clamshell dredge and loaded onto a tug-propelled 
disposal scow, which transported the dredged sediments to the disposal sites.  
Sediments in the navigation channel have been tested according to the Dredged 
Material Evaluation Procedures and Disposal Site Management procedures and have 
been approved for unconfined, open-water disposal.  The sediments were disposed of 
at the approved Point Chehalis and South Jetty open-water sites located near the 
mouth of the harbor.  These sites are managed by the Washington State Department 
of Natural Resources.  

Chapter 2. Methods 

2.1. Water Quality Monitoring During Dredging 
ICF Jones & Stokes monitored water quality during dredging under low flow 
conditions (August 19 through August 23, 2008) to determine if the dredging project 
was in compliance with Washington State water quality standards and the associated 
short-term modifications of water quality (specifically, turbidity and dissolved 
oxygen) granted by Ecology through the 401 water quality certification (Appendix 
B).   Water quality monitoring at the disposal location was not required as part of this 
dredging project. 

Water quality monitoring followed the protocols outlined in the Water Quality 
Monitoring Plan (Appendix B).  The Water Quality Monitoring Plan indicated that 
background sampling points were collected at 100 feet upcurrent from the dredging 
activity.  However, due to safety concerns, the background samples were collected 
approximately 300 feet upcurrent of the dredging activity.  Point of compliance 
(POC) was established at 600 feet downcurrent from the point of dredging.  
Distances from dredge and disposal scow were measured using a laser rangefinder.  
Global positioning system (GPS) locations were taken, and recorded for each sample.  
Samples were taken at three depths:  surface (approximately 2 feet below), mid-
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depth, and near bottom (2 to 3 feet above the bottom).  Samples were taken at least 1 
hour after dredging had commenced.  Field data are presented in Appendix C. 

2.2. Timing 
Monitoring of the clamshell dredging occurred on August 19, 20, 21, 22 and 23, 
2008.  Samples were taken twice daily approximately 4 hours apart.  Monitoring took 
place only during daylight hours for safety reasons.  As much as possible, samples 
were timed to correspond with a slack tide and either a strong ebb or a strong flood 
tide to the extent that these tides corresponded with active dredging during daylight 
hours. 

2.3. Constituents Monitored 
Temperature (degrees Fahrenheit [°F]), conductivity (microSiemens [µS]), dissolved 
oxygen (milligrams per liter [mg/l]), acidity (pH), and turbidity (nephelometric 
turbidity units [NTUs]) were recorded at each monitoring station using a Troll 9500 
water quality multi-meter (with In-Situ Rugged Reader control unit).  The unit was 
rented from In-Situ Incorporated of Fort Collins, Colorado.  The unit was calibrated 
and checked before shipment and then recalibrated daily during use, per procedures 
recommended by n-Situ.  

2.3.1. Water Quality Criteria 
Turbidity and dissolved oxygen were designated as the water quality criteria for the 
edge of the mixing zone.  The water quality criteria were as follows: 

 Turbidity.  No more than 10 NTUs over background levels when background 
levels are less than or equal to 50 NTUs, or no more than 20% over background 
if background turbidity is greater than 50 NTUs.  

 Dissolved Oxygen.  No less than 5.0 mg/l dissolved oxygen.   

2.4. Exceedance Protocol 
Water quality criteria and exceedance protocol were specified in the water quality 
certification for the dredging project (Appendix B) at the designated POC (600 feet 
downstream of the dredging activity).  If a potential exceedance for any parameter 
was detected, the exceedance protocol requires that the following steps will be taken:  



Grays Harbor Dredging Project  

U.S. Army Corps of Engineers 4 

2.4.1. Step 1: Verification of the Problem 
 If monitoring indicates an exceedance in turbidity levels, another series of 

samples (top, mid-depth, and bottom of water column) must be taken 
immediately in the same location to repeat the measurement.   

 If the exceedance still exists (‘strike one’), river conditions must be photographed 
at the POC and then another series of samples must be taken at the nearest 
upstream background station to determine if the exceedance is caused by the 
dredging or by a change in background conditions (for example, due to a heavy 
rainfall event). 

 The Corps’ Contracting Officer’s Representative (COR) or Navigation Project 
Manager (NPM) (for this dredging project, Steve Martin or Hiram Arden, 
respectively) must be notified by phone by the contractor as soon as it appears 
possible that there has been a measured exceedance. 

 The Corps will then notify the dredging contractor that there is a measured 
exceedance and request that best management practices (BMPs) be implemented 
by the dredging contractor to reduce turbidity. 

. 

2.4.2. Step 2: Increased Monitoring  
 Another sample will be taken no more than 1 hour after the exceedance is 

recorded to verify the dredging operation has been altered to reduce turbidity to 
within acceptable limits. 

 If the second sample taken 1 hour later still shows an exceedance (‘strike two’), 
the COR or NPM must be immediately notified by phone that there is still a 
measured exceedance. 

 The Corps will then again notify the dredging contractor of the situation and 
request that all possible measures be taken to reduce turbidity. 

 Finally, a third sample will be taken no more than 2 hours after the first 
exceedance is recorded. 

2.4.3. Step 3: Stop Dredging or Disposal 
 If the third sample taken 2 hours later still shows an exceedance (‘strike three’), 

the COR or NPM must be notified immediately and the contractor will be 
ordered to stop work by the Corps. The Corps NPM will then notify Ecology of 
the situation.  

 The dredging contractor will not resume in-water work until water quality 
standards are again met at the POC or documentation of a change in background 
levels has been accomplished. 
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2.4.4. Step 4: Continued Sampling until Compliance is Achieved 
 After the dredging contractor has stopped work, samples will be collected at 

hourly intervals until water quality standards are again met or a natural cause of 
elevated levels is determined. 

 Once compliance has again been achieved, the Corps will order the dredging 
contractor to begin work again. 

 The COR or NPM will then notify Ecology that work has resumed. 

 The normal schedule of water quality sampling will then resumed. 

 

2.4.5. Step 5: Submit Incident Report 
 
 An incident report will be prepared documenting any exceedances and will 

include the date, time, location, activity, water quality data collected, name of 
person collecting the data and names of persons notified of exceedance. 

 Incident reports will be transmitted to the COR or NPM within 24 hours of the 
exceedance. 

 Incident reports will include a summary of how the exceedance was resolved 
according to the above protocol. 

 Ecology may require additional days of monitoring based on the incident report.  

2.5. Daily Communication with the Corps Project 
Manager during Monitoring 

Each day ICF Jones & Stokes communicated the results of the day’s monitoring to 
the Corps NPM.  If the Corps NPM could not be reached by phone, a voicemail 
message was left.  If no confirmed exceedances were recorded, the Corps NPM was 
called at the end of day.  If confirmed exceedances were recorded, the Corps NPM 
was called immediately after the sampling event during which the confirmed 
exceedance occurred. Because there was very limited access to a fax machine or 
internet connection for email (due to the location of the dredge site), measurements 
were verbally reported to the Corps NPM directly or via voicemail.  
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Chapter 3. Results 
The field data can be found in Appendix C.  All turbidity results are provided in 
NTUs and are presented in the order of surface reading, mid-depth reading, and 
bottom reading, unless otherwise indicated.  To view data in a tabular format, please 
refer to Appendix D.  No dissolved oxygen readings below the 5.0 mg/l standard 
were observed at any sampling location.   

3.1. Compliance Monitoring Conditions 

3.1.1. Background Characteristics 
Grays Harbor is the estuary of the Chehalis, Hoquiam, and Humptulips Rivers.  It is 
13 miles long from east to west and is separated from the Pacific Ocean by two 
peninsulas.   The physical characteristics (e.g., temperature, salinity) of the water 
column in the areas monitored reflect stratified conditions, with surface waters less 
saline than water at greater depths.  Temperatures were also slightly stratified during 
the sampling, with surface water slightly warmer (61 oF to 64 oF) than water 2 to 3 
feet above the bottom (58 oF to 60 oF).  Currents (direction of flow) are  influenced 
by tidal exchange and river discharge.  High velocity currents were observed on 
several occasions, particularly during flood tide conditions. Background levels of 
turbidity tended to fluctuate.  During monitoring (August 19 to August 23, 2008), 
background turbidity was generally low at the surface during slack and flood tides, 
within the range of 11 to 24 NTUs.  Higher turbidity levels were measured at the 
surface during ebb tides (10 to 53 NTUs).  Background turbidity at the mid- and 
bottom depths fell across a much wider range, with values ranging from 15 to 204 
NTUs. 

3.1.2. Dredging  

Monitoring Summary 
During the 5 consecutive days of sampling, the dredge operated near the Port of 
Grays Harbor docks for the first 3 days, then moved down river approximately 2,000 
feet and continued dredging for the remaining 2 days of the monitoring period.  
During the first 3 days, potential exceedances occurred at the surface on August 19 
during ebb tide conditions; at surface, mid-depth, and bottom depth on August 20 
during flood tide conditions; at mid-depth and bottom depth on August 20 during 
slack tide conditions; and at mid-depth and bottom depth on August 21 during flood 
tide conditions.  On the last 2 days of monitoring, after the dredge started working 
down river, there were no further potential exceedances.   
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Two of the potential exceedances were confirmed as exceedances following 
resampling.  Both of these exceedances occurred at the mid-depth.  However, both of 
the confirmed exceedances appeared to be brief in duration. Additional sampling was 
conducted on August 21, 2008 to determine the extent of the exceedance.  Based on 
the turbidity values and tidal conditions, it appeared that this exceedance extended 
approximately 850 feet from the dredging activity.  Before additional samples could 
be collected, the dredging activity was suspended while the barges were swapped, 
and maintenance was performed. 

Results of daily sampling are discussed in detail below.  Data sheets and a summary 
table of results are presented in Appendices C and D, respectively.  

August 19, 2008 Ebb Tide Exceedance (Not Confirmed) 
The dredge site was sampled during slack and ebb tide conditions on August 19, 
2008.  No potential exceedances occurred during the slack tide.  A potential 
exceedance occurred during the ebb tide monitoring.  Background turbidity readings 
could only be collected at the surface and mid-depth during the ebb tide as currents 
were too strong on the bottom to collect samples. Background turbidity readings at 
surface and mid-depth were 42.7 and 49.1 NTUs, respectively.  POC turbidity 
readings were 58.8, 48.2, and 58.3 NTUs at surface, mid-depth, and bottom depth, 
respectively1.  Based on these measurements, the POC surface sample turbidity was 
greater than 10 NTUs above the surface background turbidity.   

Because the surface reading at the POC exceeded the background level by more than 
10 NTUs, the background turbidity measurement was repeated according to protocol; 
the second surface background reading was 52.8 NTUs, which was less than 
10 NTUs from the POC measurement (58.3 NTUs for the POC surface sample).  
Because of the strong current and anchor not reliably maintaining sampling position 
300 feet upcurrent from dredging activity, and to minimize the potential of drifting 
too close to the dredge, only the surface background was resampled. This was a 
safety decision. The potential exceedance was not confirmed.  

August 20, 2008 Flood Tide Exceedance (Confirmed) 
The dredge site was sampled during flood and slack tide conditions on August 20, 
2008. Potential exceedances were observed at the surface, mid-depth, and bottom 
depth during the flood tide.  Background measurements for surface, mid-depth and 
bottom depths were 18.8, 30.5, and 125.0 NTUs, respectively.  POC measurements 
were 61.5, 73.4, and 154.3 NTUs, respectively.  Thus, surface and mid-depth 
turbidities were more than 10 NTUs above background, and turbidity at the bottom 
depth was more than 20% above the background.  

                                                      

1 Unless otherwise indicated, turbidity measures are reported in the order of surface, mid-depth, and bottom depth.  
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The background and POC sites were resampled. The resampled background turbidity 
levels at surface, mid-depth and bottom depth were 16.1, 22.8, and 109.9 NTUs, 
respectively.  The resampled POC turbidity was 17.0, 43.5, and 124.0 NTUs, 
respectively.  The exceedances were not confirmed for surface or bottom depth, but 
the mid-depth POC turbidity levels still exceeded the resampled background turbidity 
by more than 10 NTUs.  Before the sites could be resampled a third time, the tide 
shifted from flood to slack tide  (See slack tide monitoring below).  

Photographs taken of the water surface during this confirmed exceedance are 
included in Appendix E.  Because of the low elevation of the photographs (taken 
from the boat), delineation of the turbidity plume is not possible.   

August 20, 2008 Slack Tide Exceedance (Not Confirmed) 
The slack tide background turbidity readings were 12.4, 17.9, and 43.4 NTUs for 
surface, mid-depth, and bottom depth, respectively.  POC turbidity readings were 
18.1, 64.2, and 125.4 NTUs, respectively.  The mid-depth and bottom depth 
measurements indicated that there were potential exceedances, and the background 
and POC locations were resampled.  For all depths, the resampled POC turbidity was 
less than 10 NTUs greater than background turbidity, and the exceedance was not 
confirmed.  It should be noted that slack tide is a relative term and currents are not 
still for long in the Cow Point reach. The tide during this slack tide sample was 
shifting from slack to ebb tide, which may have influenced the resample background 
and POC turbidity, particularly at mid-depth (i.e., the tide may have started to reverse 
at mid-depth and bottom depth by the time the measurement was taken).   

August 21, 2008 Flood Tide Exceedance (Confirmed) 
The dredge site was sampled during flood tide conditions in the afternoon on this 
day.  A potential exceedance was observed at the mid-depth POC.  Background 
turbidity readings were 17.8, 74.2, and 204.3 NTUs for surface, mid- and bottom 
depths, respectively.  POC turbidity readings were 20.6, 163.5, and 216.0 NTUs 
respectively.  The mid-depth sample at the POC was greater than 10 NTUs above the 
corresponding background turbidity.    

Because the mid-depth NTU exceeded criteria, the background and POC locations 
were resampled.  Background turbidity readings were 17.4, 51.4, and 155.7 NTUs for 
surface, mid- and bottom depths.  POC turbidity readings were 26.4, 395.0, and 194.1 
NTUs, respectively. Based on the resampling, an exceedance was confirmed during 
the flood tide at mid-depth.  In addition to the mid-depth, the bottom depth sample 
also exceeded the background turbidity by more than 20%; however, since only one 
sample was more than 20% above the corresponding background turbidity, it was 
classified as a potential exceedance.   
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To determine the extent of the mid-depth exceedance (distance downcurrent from 
dredging activities), water quality measures were taken 200 feet downcurrent of the 
POC.  Turbidity at mid-depth POC plus 200 feet was still greater than 20% above the 
background turbidity measurement at the mid-depth, but significantly lower than that 
measured at the POC during the resample (74.3 versus 395.0 NTUs, respectively).  
Turbidity at the bottom depth at POC plus 200 feet was slightly less than the 
background turbidity (153.5 versus 155.7 NTUs, respectively).  The monitors, based 
on conditions of the currents, estimated that the turbidity at the mid-depth would 
have likely been within the compliance range (not greater than 20% above 
background) within 850 feet of the dredging activity.   

Photographs taken of the water surface during this confirmed exceedance are 
included in Appendix E.  At no time was a turbidity plume visible from the boat at 
the POC.  

Before another set of samples could be collected, the dredge stopped dredging for 
about 1.5 hours to swap the barge, perform maintenance, and collect supplies. 

Water quality monitoring was reinitiated during the following slack tide and no 
potential turbidity exceedances were measured.   

August 22 – 23, 2008 (No Potential Exceedances Measured) 
The following day (August 22, 2008), the dredge was moved to another location 
approximately 2,000 feet downriver.  Dredging activities at this site were monitored 
on slack and ebb tides on August 22, 2008, and slack and flood tides on August 23, 
2008.  Both background and POC turbidities were always low and the POC turbidity 
was less than 10 NTUs above background turbidity.  No potential exceedances were 
noted. The dredged material appeared to be coarser than at the previous dredge 
location.  Dissolved oxygen always exceeded 5 mg/l.   

Chapter 4. Discussion 
There are several challenges inherent in monitoring water quality compliance for 
dredging.  First, sampling occurs only during discreet time periods; therefore, 
conditions during unsampled periods are largely unknown.  Second, in areas with 
currents, monitoring results are difficult to compare without the use of multiple 
continuous data recorders.  Third, tidal environments limit the number of potential 
resampling events that can be achieved (i.e., the tide can shift stage before the second 
or third confirmation measurements can be collected). The Water Quality Monitoring 
Plan addresses these issues by sampling “worst case” scenarios (peak ebb conditions) 
and incorporating the resampling of the background station in the case of an 
exceedance.  The Water Quality Monitoring Plan provided the necessary flexibility 
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and efficiency to the dredging operation, while protecting water quality through 
monitoring efforts.   

Turbidity limits were consistently met at the surface, and no visible turbidity plume 
could be seen at the POC, even when the turbidity limit was exceeded at the mid- or 
bottom depths.  

Chapter 5. Conclusions 
Water quality monitoring, according to the water quality certification protocol, 
indicated that elevated turbidity levels (more than 10 NTUs over background with 
background levels of less than 50 NTUs and more than 20% over background with 
background levels of greater than 50 NTUs) were confirmed on two occasions at 
600 feet downcurrent of active clamshell dredging of the navigation channel.  Both 
confirmed exceedances occurred at mid-depth during flood tide conditions.  On 
August 20, 2008, the tide shifted from flood to slack tide before a third set of 
measurements could be collected.  The initial measurements during the following 
slack tide (1hour after the flood tide exceedance was measured), indicated that the 
mid-depth measurement was still out of compliance.  When resampled, the turbidity 
at the background station was quite a bit higher that the POC station, indicating that 
the tide changed swiftly to ebb flow, apparently moving turbid water into the area 
that the background samples were being collected.   

Turbidity observations during this and previous monitoring at the site (ICF Jones & 
Stokes 2008) indicate that the background and POC turbidity levels can fluctuate 
significantly within the span of several minutes.  Also, background turbidity levels 
can be quite high under certain tidal conditions (as high as 204.3 NTUs in this study).  
These elevated background turbidity levels appear to have been partially attributed to 
high velocity currents mobilizing sediments from the estuary bottom.   

Use of the in-situ turbidity measurements beyond what is specified in the Water 
Quality Monitoring Plan is not necessary to meet the regulatory requirements of the 
water quality permit.  However, additional sampling provides a more complete 
description of the dynamic water quality associated with dredging in an estuarine 
environment. Transitory and unevenly distributed pulses of turbidity appear to be 
inherent in clamshell dredging in areas with fine sediment and rapidly changing 
currents.   
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Appendix D: Table 1. Dredging Water Quality Compliance Data – Grays Harbor Dredging Fiscal Year 2008 – Low Flow Conditions 
 Surface1 Mid-Depth2 Bottom3 

Date Time 
Tidal 
Stage Location 

Depth  
(feet) 

Turbidity  
(NTU) 

DO 
 (mg/l) 

Temp  
(°F) 

Conductivity  
(µS) 

Depth  
(feet) 

Turbidity  
(NTU) 

DO  
(mg/l) 

Temp  
(°F) 

Conductivity  
(µS) 

Depth  
(feet) 

Turbidity  
(NTU) 

DO  
(mg/l) 

Temp  
(°F) 

Conductivity  
(µS) 

8/19/08 1530 Slack Background 1.8 16.1 7.004 62.3 32280 23.6 28.4 6.512 59.24 35890 45 72.6 6.574 59.05 36050 

8/19/08 1630 Slack POC 1.8 14.0 6.775 61.45 33140 16.6 14.7 6.602 59.41 35840 36.3 30.0 6.480 58.97 36100 

8/19/08 1645 Slack Mid-Point 2.3 19.4 6.856 61.51 33000 17.6 18.1 6.626 59.30 35980 34.1 28.1 6.561 58.97 36250 

                   

8/19/08 1835 Ebb Background 1.0 42.7 7.230 62.06 32020 15.2 49.1 6.779 60.82 34130 N/A (a)     

8/19/08 1900 Ebb POC 1.8 58.8 (d) 6.908 61.25 33210 18.6 48.2 6.641 60.97 33680 67.8 58.3 6.554 59.81 35360 

8/19/08 1915 Ebb Background 
(Resample) 2.0 52.8 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

                   

8/20/08 1428 Flood Background 1.9 18.8 7.472 62.28 27520 17.1 30.5 7.315 60.68 30520 35.4 125.0 7.383 59.54 32420 

8/20/08 1453 Flood POC 3.1 61.5 (d) 7.465 61.31 31970 21.3 73.4 (b) 7.335 59.83 31970 43.0 154.3 (d) 7.270 59.64 32140 

8/20/08 1511 Flood Background 
(resample) 1.8 16.1 7.553 62.29 27780 18.1 22.8 7.576 60.71 30710 37.4 109.9 7.623 59.06 32980 

8/20/08 1528 Flood POC (resample) 1.8 17.0 7.696 61.43 29520 21.4 43.5 (c)  7.604 59.44 32590 41.4 124.0 7.605 58.97 33080 

                   

8/20/08 1634 Slack Background 2.1 12.4 7.749 62.53 28040 20.0 17.9 7.666 59.48 32350 39.0 43.3 7.685 58.65 33160 

8/20/08 1653 Slack POC 1.7 18.1 7.619 61.92 29340 20.5 64.2(e) 7.492 58.82 33090 40.9 125.4 (e) 7.446 58.90 33140 

8/20/08 1718 Slack Background 
(resample) 1.8 24.7 7.724 61.83 29320 20.5 70.5 7.677 58.81 32920 40.5 39.8 7.693 58.58 33230 

8/20/08 1731 Slack POC (resample) 1.9 16.2 7.809 61.69 29650 23.3 15.3 7.713 58.90 32960 46.5 38.0 7.732 58.73 33100 

                   

8/21/08 1300 Flood Background 1.9 17.8 7.498 64.96 19110 19.3 74.2 7.426 61.02 28580 38.1 204.3 7.585 59.97 30630 

8/21/08 1313 Flood POC 1.6 20.6 7.460 64.75 19530 20.1 163.5 (b)  7.420 60.95 28990 40.7 216.0 7.667 59.86 30800 

8/21/08 1329 Flood Background 
(resample) 1.6 17.4 7.763 64.75 20190 20.2 51.4 7.872 61.52 26620 40.4 155.7 9.354 59.96 30670 

8/21/08 1341 Flood POC (resample) 1.5 26.4 7.123 64.92 20430 18.1 395.0 (c) 6.701 61.35 27530 37.2 194.1 (b) 7.783 59.82 30820 

8/21/08 1358 Flood POC + 200’ 1.8 20.8 7.593 64.62 21310 20.9 74.3 (f) 7.547 60.26 30030 39.6 153.5 7.717 59.78 30840 

                   

8/21/08 1729 Slack Background 1.5 14.7 8.260 63.68 27080 22.6 26.0 8.028 59.32 31950 44.0 54.9 8.105 58.98 32240 

8/21/08 1743 Slack POC 1.6 16.7 8.073 63.61 26920 21.8 21.2 8.078 59.09 32080 43.4 24.8 8.160 58.92 32390 



 



Appendix D – Water Quality Compliance Data 

U.S. Army Corps of Engineers 
D-2 

 Surface1 Mid-Depth2 Bottom3 

Date Time 
Tidal 
Stage Location 

Depth  
(feet) 

Turbidity  
(NTU) 

DO 
 (mg/l) 

Temp  
(°F) 

Conductivity  
(µS) 

Depth  
(feet) 

Turbidity  
(NTU) 

DO  
(mg/l) 

Temp  
(°F) 

Conductivity  
(µS) 

Depth  
(feet) 

Turbidity  
(NTU) 

DO  
(mg/l) 

Temp  
(°F) 

Conductivity  
(µS) 

                   

                   

8/22/08 1830 Slack Background 1.7 11.1 8.804 64.30 23160 24.3 16.7 9.008 59.84 29870 48.4 14.9 9.038 59.48 30070 

8/22/08 1843 Slack POC 1.7 11.2 9.104 65.22 21980 19.6 14.4 8.992 59.69 29960 41.0 12.8 9.079 59.50 30050 

                   

8/22/08 1949 Ebb Background 1.3 10.0 8.651 65.19 19920 22.9 17.5 8.860 59.75 29900 44.7 15.2 8.842 59.59 30010 

8/22/08 2000 Ebb POC 1.4 12.4 8.675 64.88 20510 17.3 23.2 8.780 60.48 29060 30.8 12.6 8.798 60.23 29430 

                   

8/23/08 1202 Slack Background 1.5 13.0 8.467 64.55 15660 18.8 56.8 8.520 62.38 23360 38.3 23.9 9.197 60.93 29530 

8/23/08 1214 Slack POC 1.6 15.1 8.526 64.36 16140 15.2 22.9 8.518 63.08 20420 29.8 32.7 9.104 61.05 29250 

                   

8/23/08 1432 Flood Background 1.4 13.5 9.134 64.70 17950 14.6 15.5 9.566 62.64 24360 31.8 72.1 10.068 60.89 29920 

8/23/08 1443 Flood POC 1.5 13.9 90.47 66.07 16890 17.0 19.6 9.521 62.55 26280 34.9 78.3 9.585 60.90 30070 

                   

                   

                   

                   

 Notes: 
Compliance standards at the compliance point were (1) turbidity no greater than 10 NTUs above background if background < 50 NTUs, and no greater than 20% of background above background if background > 50 NTUs.   
Compliance standards at the point of compliance for DO were (2) DO no lower than 5 mg/l.   
Sampling locations for the Background point were located 300 feet "up current" from dredging activity.   
Sampling locations for the Compliance point were located 600 feet "down current" from dredging activity.  Exceedances are highlighted in yellow. 
 

 1 Surface = ~2 feet below surface of water POC = Point of Compliance a  Current too strong to collect bottom sample  

 2 Mid-Depth = mid-depth between water surface and bottom N/C = not collected b  Sample exceeded background turbidity by greater than 10 NTUs or 20% greater if background is > 50 NTUs 

 3 Bottom = ~2 feet above bottom  c  Sample confirmed exceedance as it also exceeded confirmed background turbidity by greater than 10 NTUs or 20% greater if background is > 50 NTUs 

   d Sample exceeded background turbidity by greater than 10 NTUs; however, subsequent samples did not exceed background by greater than 10 NTUs or 20% greater if background is > 50 NTUs at the POC or showed increased levels of background 
turbidity.  Therefore, this sample is not considered a true exceedance. 
e  Although resample indicated compliance, the tide had started to shift from slack to ebb 
f  Additional sample to evaluate extent of exceedance 
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Appendix E – Photographs 

September 2008 
E-1 

Photo 1. Monitoring water quality. 

 

Photo 2. Dredging Patriot and barge. 

 



Appendix E – Photographs 

U.S. Army Corps of Engineers 
E-2 

Photo 3. Actively dredging, grabbing from the bottom and pulling up. 

 

Photo 4. Depositing dredge material into barge. 

 



Appendix E – Photographs 

September 2008 
E-3 

Photo 5. Surface conditions for the verified exceedance on the 20th flood sample at the point of 
compliance. 

 

Photo 6. Surface conditions for the verified exceedance on the 21st flood sample at the point of 
compliance. 

 
 



Appendix E – Photographs 

U.S. Army Corps of Engineers 
E-4 

Table 1. Photo Index 

Photo Number Date Time Caption 

1 8/20/2008 16:39 Monitoring water quality. 

2 8/20/2008 16:39 Dredging Patriot and barge. 

3 8/21/2008 13:31 Actively dredging, grabbing from the bottom and pulling up. 

4 8/21/2008 13:31 Depositing dredge material into barge. 

5 8/20/2008 15:42 Surface conditions for the verified exceedance on the 20th flood sample 
at the point of compliance. 

6 8/21/2008 13:54 Surface conditions for the verified exceedance on the 21st flood sample at 
the point of compliance. 

 




