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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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Grays Harbor Dredging Project

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 [uS]), dissolved
oxygen (milligrams per liter [mg/l]), acidity (pH), and turbidity (nephelometric
turbidity units [NTUSs]) 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/I 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:
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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.

U.S. Army Corps of Engineers 4
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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. 1f 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 °F to 64 °F) than water 2 to 3
feet above the bottom (58 °F to 60 °F). 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.

U.S. Army Corps of Engineers 6
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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,
respectively:. 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.

U.S. Army Corps of Engineers 8
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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/I.

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

9
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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 NTUSs) 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 A: Washington Department of Ecology’s Section 401 Water Quality Certification

Aecd 3ro0Le 734

STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

PO Box 47600 © Qlympia, WA SB504-761M) ¢ 260-307-6100
711 for Washington Relay Service o Persony with a speech disability can call 827-833-6341

Juby 30, 2007

REGISTERED MAIL

Mr. Hiram Arden

U.8. Army Corps of Enginecrs
Seattle District Navigation Section
P.0. Box 3755

Seattle WA 98124-3755

RE:  Water Quality Certification - Order #4895/Corps Public Notice CENWS-
OD-TS-NS-25. Mainterance dredging of the Federally authovized navigation
channel in Grays Harber, Grays Harbor County, Washington

Dear Mr. Arden:

The above-referenced project has been reviewed in accordance with all pertinent rules
and regulations. On behalf of the State of Washington, we certify that the work proposed
in the public notice complies with applicable provisions of Sections 301, 302, 303, 306
and 307 of the Clean Water Act, as amended, and other appropriate requirements of State
law, This certification is subject to the conditions contained in the enclosed Otder and
may be appeated by following the procedures described in the Order.

Pursuant to Section 307(c)(3) of the Coustal Zone Management Act of 1972 as amended,
Ecology concurs with the Applicant's determination that this work is consistent with the
approved Washington State Coastal Zone Management Prograt,

If you have any questions concerning the content of this letter, please contact Helen
Pressley at (360) 407-6076.

Sincerely,

Brenden McFarland, Section Supervisor
Environmental Review and Transportation Section Manager
Shorelands and Environmental Assistance Program

ec:  Penny Keys, Ecology

e &



Order #4805 Corpy Reference #CENWS-OD-T8-NS-25
Army Corps of Engineers

July 36, 2007

Page2 of 8

AUTHORITIES:

In exercising authority under 33 U.S.C. § 1341, 16 US.C. § 1456, RCW 90.48.120, and RCW
90.48,260, Ecology has examined this application pursuant to the following:

1. Conformance with applicable water quality-based, technology-based, and toxic or
pretreatment effluent limitations as provided under 33 UL.S.C. §§ 1311, 1312, 1313, 1316,
and 1317 (FWPCA §§ 301, 303, 306 and 307);

Conformance with the state water qualﬁy standards contained in Chapter 173-201A WAC

2.
and authorized by 33 U.S.C. § 1313 and by Chapter 90,48 RCW, and with other applicable
state laws; and

3. Conformance with the provision of using all known, available and reasonable methods 10

prevent and control pollution of state waters as required by RCW 90.48.010.

WATER QUALITY CERTIFICATION CONDITIONS:

Through issuance of this Order, Ecology certifies that it has reasonable assurance that the activity as
proposed and conditioned will be conducted in a manner that will not violate applicable water
quality standards and other appropriate requirements of state law. In view of the forcgoing and in
accordance with 33 U.8.C. § 1341, RCW 50.48.120, RCW 90.48.260, Chapter 173-200 WAC and
Chapter 173-201A WAC, water quality certification is granted to the Applicant subject to the
conditions within this Order,

Certification of this proposal does not authorize the Applicant to exceed applicable state water
quality standards (Chapter 173-201A4 WAC), ground water standards (Chapter 173-200 WAC) or
sediment quality standards {Chapter 173-204 WAC). Furthermore, nothing in this certification shall
absolve the Applicant from liability for contamination and any subsequent cleanup of surface
waters, ground waters or sediments occurring as a result of project construction or operations.

A. General Conditions:

Al.  For purposes of this Order, the term “Applicant” shall mean the U. 8. Army Corps of
Engineers {Corps) and its agents, assignecs and contractors.

A2, For purposes of this Order, all submittals required by its conditions shall be sent to
Ecology’s Headquarters Office, Atin: 401/CZM Federal Project Manager, P.O. Box 47600
Olympia, WA 98504-7600. Any submittals shall reference Order #4895 and Corps
Reference # CENWS-OD-TS-NS-25,

A3, Work authorized by this Order is limited 10 the work described in the revised Joint Aguatic
Resources Permit Application (JARPA) received by Ecology on July 31, 2006, The
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Order & 4695 Corps Reference HCENWS-OD-TS-NS-25
Army Corps of Engincers

July 30, 2007

Page 3 of 8

Ad,

Ab,

AT,

A8,

A9,

All,

Al2

Applicant will be out of compliance with this Order and must submit an updated JARPA. if
the information contained in the JARPA is voided by subsequent changes to the project not
authorized by this Order.

Within 0 days of receipt of an updated JARPA, Ecology will determine if the revised
project requires a new water quality certification and public notice or if a modification to
this Order is required.

This Order does not exempt, and is provisional upon, compliance with other statutes and
codes administered by federal, state, and local agencies.

Copies of this Order shall be kept on the job site and readily available for reference by
Ecology personnel, the construction superintendent, construetion managers and lead
workers, and state and Jocal government inspectors,

The Applicant shall provide access to the project site upon request by Ecology personnel for
site inspections, monitoring, necessary data collection, and/or to ensure that condifions of
this Order are being met.

Nothing in this Order waives Ecology's authority to issue additional erders if Ecology
determines that further actions are necessary to implement the water quality laws of the state,
Further, Ecology retains continuing jurisdiction 1o make medifications hereto through
supplemental order, if additional impacis due to project construction or aperation are
identified {e.g., viclations of water quality standards, downstream erosion, etc.), or if
additional conditions are necessary to further protect water quality.

‘The Applicant shall ensure that all appropriate project engineers and contractors at the
project site bave read and understand relevant conditions of this Order and all permits,
approvals, and documents referenced in this Order. The Applicant shall provide Ecology a
signed statement (see Attachment A for an example) from each project engineer and
contractor that they have read and understand the conditions of this Qrder and the above-
refereniced permits, plans, docaments and approvals. These statements shall be provided to
Ecology before construction begins at the project.

“This Order does not authorize direct; indirect, permanent, or temporary impacts to waters of
the state or related aqualic resources, except as specifically provided for in conditions of this
Order,

Any person who fails to comply with any provision of this Order shall be liable for a penalty
of up to ten thousand dollars ($10,000) per violation for each day of continuing
noncompliance.
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Army Corps of Engineers

July 36, 2007

Paged of §

B.

BI.

C.

ClL.

Water Quality Conditions:

The dredging and disposal needed to maintain the navigation channel may result in the
temporary exceedance of certain state water quality eriteria or special conditions specified in
Chapter 173-201A WAC, Under WAC 173-201A-410, Ecology may grant a "Short-lerm
Modification™ to allow for such exceedances of the criteria on a short-term basis when
necessary or to otherwise protect the public interest”. Ecology finds that maintenance of the
navigation channel is an activity essential for the safe and efficient movement of commercial
vessels to access to the cities of Aberdeen, Hoquiam, and Cosmopolis. In granting the
following modifications, Ecology finds that supporting information clearly indicates the
granting of mixing zones would not have a reasonable potential to: 1) cause a Joss of
sensitive or important habitat; 2) substantially interfere with the existing or characteristic
uses of the fower Columbia River; 3) result in damage to the ecosystem; or 4) adversely
affect public health.

a. Temporary dilution zones, or mixing zones, are authorized for dredging and/or
disposal to allow for temporary exceedances of certain water quality standards asa
result of disturbing in-place sediments. Within the mixing zones, except as noted,
water quality criteria are modified as follows:

i,  Turbidity: The wrbidity mixing zone distance for in-water activities
authorized by this Order is 600 feet down current.

b. All other applicable water quality standards shall remain in effect in the mixing
zones and all water quality standards are expected to be met outside of the mixing
ZORCS.

c. This modification does not authorize any in-water work during closure periods
specified within this Order or the Biological Opinions. This modification is also
granted on condition that all reasonable and appropriate “best management practices™
are being undertaken 1o reduce the impacts that may cause exceedances of the water
gualily criteria, ‘

Water Quality Monitoring Requirements:

The Applicant shail submit a Water Quality Monitoring Plan 30 days prior to dredging and
disposal for Ecology™s review, This plan shall include the following information:

Name and phone number of person responsible for monitoring;

Map of sample locations

Parameter(s) to be monitored;

Sample method; and

Satnple frequency.

* & & @
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ca.

DI

D2.

D3.

D4.

Ds.

De6.

D7

Turbidity shall be monitored and recorded at 4 minimum of every four (43 hours (daylight
hours only) during periods of active in-water work. Monitoring points shall be 100 feet
upcurrent (representative background) 300 and 600 feet downcwrent. A turbidimeter is
recommended, however, visual gauging of turbidity is acceptable. Visible project-related
furbidity at 600 feet downcurrent from the discharge point is considered to be an exceedance
of the standard,

If tarbidity exceedances are observed, the Applicant shall modify the activity causing the
problem and continug to monitor every four (4) hours.

If exceedances occur during two (2) consecutive measurements {four (4) hours apart}, stop
the activity causing the turbidity untit the problem is resolved.

Reports of any exceedances should be forwarded to the Federal Permit Coordinator. Refer
to Corps HCENWS-OD-TS-NS8-25, Order #4895, Please either ¢all (360) 407-6076, or fax
to (360) 407-6902, e-mail at hpred61Eecy. wa.gov or in writing.

Dredging and Disposal Activities:

Dredging operations shall be conducied in a manner that minimizes the disturbagice or
siltation of adjacent waters and prevents the sccidental discharge of petroleum products,
chemicals or other toxic or deleterious substance into waters of the State.

This material will be placed in existing approved open water disposal sites, nearshore
nourishment sites, and direct beach nourishment sites in Half Moon Bay and on South
Beach.

All dredging 15 10 be done using a clamshell dredge and a hopper dredge as appropriate. Use
of any other type of dredge will require prior approval from the four DMMI agencies.

All debris (larger than 2 feet in any dimension) shall be removed from the dredged sediment
prior to disposal. Similar sized debris found floatitlg in the dredging or disposal area shall
also be removed. All debris shall be disposed of al appropriate upland locations.

Hach pass of the clamshell bucket shall be complete with no stockpiling allowed in the
waler.

Only barges with low walls or other containment devices around the perimeier of the barge
shall be used for storage of dewatering discharges and excavated sediments in order to
prevent and minimize sediments and turbid waters from entering marine water.

During dredging, the Applicant shall bave a boat available on site at alf times to retrieve
debris from the water,
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E.

El.

EZ.

FL.

F2.

F3.

4.

Timing Requircments:

This Order shall remain in effect for a period of five (5) years from date of issuance.
Continuing maintenance dredging beyond the five year term of this Order will require
separate certifications overy five years.

a.  FEcology reserves the option to reassess the terms of this Order and amend or revoke,
as necessary, in the event that:
i.  new sources of potential contamination are discharged or otherwise stand to
significantly affect the quality of sediments dredged from Grays Harbor, or
ii. new information indicates that dredging and/or disposal activities are having
a significant adverse impact on water quality or characteristic uses of Grays
Harbor.

In-water work shall only occur as specified in the United States Fish and Wildlife Service
letter #1-3-06-1-0469 dated April 19, 2007, Work in or near the water that may affect fish
migration, spawning, or rearing shall cease immediately upon a determination that fisheries
resources may be adversely affected.

Emergency!Contingency Measures:

The Applicant shall develop and implement a Spitl Prevention and Containment Plan for all
aspects of this project.

The Applicant shall have adequate and appropriate spill response materials on hand to
respond to emergency release of petroleum produsts or any other material into waters of the
state.

Fuel hoses, oil drums, oil or fuel transfer valves and fittings, elc., shall be checked regularly
for drips or Jeaks, and shail be maintained and stored properly to prevent spills into statc
walers.

Any work that is out of compliance with the provisions of this Order, or conditions causing
distressed or dving fish, or any discharge of oil, fuel or chemicals into state waters, or onto
Jand with a potential for entry info state waters, is prohibited. If these occur, the Applicant
shall immediately take the following actions:

a. Cease operations at the location of the violation or spiil.

b. Assess the cause of the water quality problem and take appropriate measures to correct
the problem and/or prevent further environmental damage. '

¢. Notifv Ecology of the failure to comply. All spills causing a sheen or spillage of
pollutants into waters of the state shall be reported-itmediately 1o Ecology’s 24-Hour
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Spill Response Team at 1-800-258-5990, and within 24 hours of spills or other events to
Ecology's 401/CZM Federal Project Manager at (360} 407-6076.

d. The Applicant shall submit a detailed written report to Ecolopy within five (5) days of
the incident that describes the naturc of the event, corrective action taken and/or planned,
steps fo be taken {o prevent a recurrence, resufts of any samples taken, and any other
pertinent information.

Compliance with this condition does not relieve the Applicant from responsibility to
maintain continuous compliance with the terms and conditions of this Order or the resulting
Hability from failure to comply.

G.  Reporting and Notification Requirement Conditions:

G1l.  Applicant shall provids notice to Ecology’s 401/CZM Federal Project Manager at Jeast threc
(3) days prior to the start of construction and within 14 days after completion of construction
at the project site. Notification, referencing Corps Reference #CENWS-0D-TS-NS-25,
Order #4895 can take place by telephone to (360) 407-6076 or, fax to (360) 407-6902, ¢-
mail at hpred6]1@ecy. wa.pov or in writing. ‘

G2. A Dredging Plan is required for any in-water disposal and shall be made available for
review and approval at the pre-dredge meeting to be convened at the Seattle Corps of
Engineers office prior to the start of dredging. One week prior to the pre-construction
meeting, a copy of the plan shall be sent te the Federal Permit Coordinator, Department of
Ecology, and P. O. Box 47600, Olympia WA 98504-7600 for review prior to the meeting.

H. Appeal Process:

You have a right to appeal this Order. To appeal this you must:

+ File your appenl with the Pollution Control Hearings Board within 30 days of the “date of
receipt” of this document. Filing means actual receipt by the Board during regular office
hours

»  Serve your appeal on the Department of Ecology within 30 days of the “date of receipt” of
this document, Service may be accomplished by any of the procedures identified in WAC
371-08-305(10). “Date of receipt™ is defined at RCW 43,21B.001(2).

*Be sure to do the following:
» Include a copy of this document that you are apperling with your Notice of Appeal.
+ Serve and file your appeal in paper forny; electronic copies are not aceepled,
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1. To file your appeal with the Pollution Centrul Hearings Board

Mail appeal to: Deliver vour appeal in person to:

The Poltution Control Hearings Board  yp  The Pollution Control Hearings Board

PO Box 40903 4224 - 6th Ave SE Rowe Six, Bldg 2
Olympia, WA, 98504-0003 Lacey, WA 98503

2. To serve your appeal on the Department of Ecology

Mail appeal to: Deliver your appeal in person to:
The Department of Feology The Department of Ecology
Appeals Coordinator OR Appeals Coordinator
P.G. Box 47608 300 Desmond Dr SE
Olympia, WA 98504-7608 Lacey, WA 98503

3. And send a copy of your appeal to:

Helen Pressley

Department of Ecology
Headquarters Office

PO Box 47600

Olympia, WA 98504-7600

For additional  information  visit  the  Environmental  Hearings  Office  Website:
hitp:faww.eho.wa, gov

To find laws and agency rules visit the Washington State Legislature Website:

hitp /vl leg wa gov/CodeReviser

Your appeal alone will not stay the effectiveness of this Order. Stay requests must be submitted in
accordance with RCW 43.218.320. These procedures are consistent with Ch. 43.218B RCW.

-2 m
Dated )U!‘"/ 20 ' 73( Lacey, Washington.

N

Brenden McFarland, Section Manager

Shoretands and Environmental Assistance Program
Department of Ecology

State of Washington
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Appendix B: Corps” Water Quality Monitoring Plan, as approved by Ecology
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Water Quality Monitoring Plan, Fiscal Year 2008
Grays Harbor Maintenance Dredging
September 2007

This document outlines a water quality-monitoring plan to measure turbidity during
upcoming maintenance dredging of the federally authorized navigation channel in Grays
Harbor.

Constifuent Monitored:

Turbidity (measured by hydrolab in NTUs), 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 NTUs when background levels are greater than 50 NTUs, as per WAC 173-
201A-210(1)e).

Turbidity shall be monitored and recorded at a minimum of every four (4)

Determination of Background Levels:

< The water quality meter will be calibrated with standardized samples prior to the start
of each day’s monitoring, per the manufacturer’s specifications.

< Background levels will be recorded prior to the first sampling within the mixing zone
each day and as close as possible in time to the start of dredging and disposal
operations.

< Samples will be collected at each background monitering location; samples will be
collected at the surface, mid-depth, and bottom of the water column to document the
turbidity level at that background location.

Monitoring I.ocations
++ Monitoring samples will be collected at a minimum of two points within the mixing

zone and at the point of compliance,

% The water quality compliance points for dredging and disposal shall be as determined
by Ecology and specified in the 401 Water Quality Certification. Data collected
within the mixing zone will be collected for informational purposes only.

Points of Compliance:

% Points of compliance and associated mixing zones to be determined by Ecology and
stipulated in the 401 Water Quality Certification for the project.

% Water quality samples will be collected at each monitoring location from the surface,
mid-depth, and bottom of the water column to document the turbidity level at each
monitoring location.

% Turbidity levels will be compared to background levels within each water column
strata (i.e. surface levels at point of compliance compared to surface level at
background station).
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Frequency of Monitoring:
¢ Daily monitoring will involve at least 2 collection times during daylight hours only.
No monitoring will occur before sunrise or after sunset due to inherent dangers in
boat operation within Budd Inlet during these periods.

% Monitoring will correspond with (1) slack tide, and (2) strong ebb and/or flood tidal
conditions to the extent that these times adequately reflect periods of active dredging
operations.

% Dredging or disposal equipment will have been operating for at least one hour prior to
the collection of water quality samples to ensure samples are reflective of water
quality conditions during active operations.

*» Monitoring will continue for at the above frequency for the first five (5) consecutive
days of each dredging operation (i.e. clamshell dredging).

>

*
*

Exceedance Protocol; an Adaptive Management Approach

Verification of the Problem

% If daily monitoring indicates an exceedance in turbidity levels at a particular
monitoring location, another series of samples (top, mid-depth, and bottom of
water column) will be taken immediately in the same location to repeat the
measurement.

% If the exceedance still exists (“strike one’), another series of samples will be
taken at the nearest upstream background station to determine whether the
exceedance is caused by the dredging or disposal, or by a change in
background conditions (for example due to a heavy rainfall event).

% The contractor will be immediately notified that there is a measured
exceedance.

% As appropriate and applicable, best management practices (BMPs) will be
implemented to reduce turbidity.

Increased Monitoring

< Another sample will be taken no more than 1 hour after the exceedance is
recorded to verify that the contractor has slowed down or otherwise changed
operations to reduce turbidity to within acceptable limits.

« If the second sample taken 1 hour later still shows an exceedance (‘strike
two”), the contractor will again be notified of the situation and asked to
implement all measures possible to reduce turbidity. The Corps’ Navigation
Project Manager (NPM) (Hiram Arden, 206-764-3401) and/or Contracting
Officer’s Representative (COR) (Dr. Stephen Martin, 206-764-3631) will be
notified of the situation.

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

<+ If the third sample taken 2 hours later still shows an exceedance (“strike
three”), the contractor will be ordered to stop work by the Corps.

Notification
%+ If exceedances are still occurring after the “three strikes” procedure is
followed, the COR and NPM will be notified of the situation, and Ecology
will be notified by the Corps of the situation.
< Samples will continue to be taken at hourly intervals until water quality
standards are again met or a natural cause of elevated levels is determined (for
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example, a side channel downstream of the background station is contributing
suspended sediment).

The contractor will not begin in-water work again until water quality
standards are again met at the point of compliance or documentation of a
change in background levels has been accomplished.

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

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

Termination of Monitoring Protocol: an Adaptive Management Approach

e
"

L7
"y

Reporting:

If there are no exceedances of water quality conditions such that dredging or
disposal is temporarily shut down within the five (5) consecutive days of
monitoring, Ecology will be notified and sent the monitoring data; daily
monitoring will then be terminated unless specifically directed otherwise by
Ecology based on the collected monitoring data.

If there are exceedances such that dredging or disposal is temporarily shut
down during the five (5} consecutive days of monitoring, the Corps will
consult with Ecology to determine the number of additional days of
monitoring required with no exceedances in order to terminate monitoring or
the project is completed.

Any exceedances and/or shut downs will be reported to Ecology by the Corps
by phone as soon as is practicable.

Any shut downs will be documented with an incident report which will be
transmitted to Ecology by fax and by mail within 2 working days of the
incident.

Within 60 days of termination of the dredging and disposal activities, the
Corps will submit the water quality monitoring data and a summary report to
Ecology.

Responsibility and Communication Plan:

»
R4

*
0.‘

Y

The Corps will oversee all water quality monitoring and will be responsible
for coordinating and reporting information to Ecology.

The NPM and COR will coordinate with the dredging contractor.

The NPM and COR will coordinate with the water quality monitoring
contractor.

The Corps will supply Ecology with a Point of Contact list prior to
commencement of the dredging and disposal activities. The Corps anticipates
that Ecology will similarly supply the Corps with their Point of Contact list
for the project.

Point of Contact List for Grays Harbor Dredging: Corps

| Position

| Contact Name | Office Phone | Cell Phone/other
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phone

Navigation Project
Manager

Hiram Arden

206-764-3401

206-909-7946

Contracting Officer’s
Representative

Dr. Stephen Martin

206-764-3631
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Field Data Forms






Water

Quality Sampling Data Sheet

Date: ¥ (1] [o%

Name: payn (AR [Time of Sample: %1530

Tidal Stage: oy A ¢ \,x:c_.;\—\

Tidal Elevation:

GPS Long: yp 1 AUMLABLE

GPS Latt: MyT A\IA\M

Weather Conditions: (GWERCAST

1O MeE  Loarnd

Activity Taking Place: ()¢ D(=ti s

Distance from Activity: 200 £T

Direction to Activity: LUt ssT

—

Point of Compliance:

Duration of Activity prior to Sample: >2 {2

Notes: ;Io ,!JAP‘L?Q‘, }l‘-}s}‘D éLL

HEADD T egf EAST (Lvea™ Laaed B

RN

\/\WJEN\ Y
Type of Sample: Backgroynd Pt of Compliance = Mid Point
Turbidity Compli . PH
pliance | Dissolved .
Parameter Depth (ft) ‘(:Ic':'ul;)v&kgrd (yesorno) |Oxygen (mg/L) Temp (C) |Salinity (PSU)
Surface | ¥ | — | FOOY |p2.3 |32280 |%f9
Mid Depth 2%, 6 a4l — | L8512 g4,24 | S50 |3.95
Bottom 45 | Sk | — | 0654 59.05| 36050 |85
Date: &4 [0% Name: C . vy ]Time of Saunple:déw&lﬁ_!:lI lO
Tidal Stage: < [ACK Mi6H Tidal Elevation:
GPS Long: £\JA |GPS Latt: [ A N 24

Weather Conditions: /Y2 A%’T L Dey22LF

Activity Taking Place: UQED@ Nér ST

F1El g

Distance from Activity: (OO Y7

in ﬂ Ve i cké‘
Direction to Activity: TAS™T,

£l

S

Point of Compliance:

Duration of Activity prior to-Sample: 2 3¢ &

T Hream ARDEN
206 164 3¢

Notes: £/ ow [ Cok@ENT WIND AU HEAD DV uesmem GAST
\ e

Type of Sample: Background ch Mid Point

Turbidity Compliance |Dissolved . >t
Pueneter [Deph (@) [NTO o oo tmgm TP (© [y @S P
Surface Liﬁl M"O lp- 1 \‘1 o 3 :}5 6“7'5 wﬁ 7 5? |
MidDepth |0 S35 |30y Y b.L0L | 5o |35%4 [759
Bottom 3 |20 Y | pYso 5893 | Beten 357



~

Water Quality Sampling Data Sheet

Date:

qAVG OR

Name: 7] 713

[Time of Sample: il, 75

Tidal Stage: ,
GPS Long: NA

Tidal Elevation:

GPS Latt: Jy A

Weather Conditions: QA \/J \N MW DU’

Activity Takmg Place: )

Distance from Activity: 300’

Direction to Activity: z?’c ST

Point of Compliance: yry

Duration of Activity prior to Sample:

Notes:
Type of Sample: Background Pt. of Compliance d Poi
Turbidity . X
Parameter Depth (£) [(NTU) Compliance |Dissolved 1y, Salinity (PSU)
Actual/Bekgrd (yesorno) |Oxygen (mg/L)
g —_— ;
Surface 2304 |3 b.356 |15 | 33000
MidDepth  [IF541 B —Jgd| — |bb2t |<9:3 |359%0
Bottom MBI — |bsel %% |362s0
Date: Name: |Time of Sample:
Tidal Stage: Tidal Elevation:
GPS Long: GPS Latt:
Weather Conditions:
Activity Taking Place:
Distance from Activity: Direction to Activity:
Point of Compliance: Duration of Activity prior to-Sample:
Notes: )
Type of Sample; Background Pt of Compliance  Mid Point
Turbidity . g
Compliance | Dissolved . o
Parameter Depth (ft) |(NTU) (vesorno) |Oxygen (mg/L) Temp (C) |Salinity (PSU)
Actual/Bckgrd ;
Surface
Mid Depth

Bottom

PH

7.5
57
757



Water Quality Sampling Data Sheet

3

Date: [ AU OF Name: ~ {3 MM ITime of Sample:/gij 5
Tidal Stage: EBE( y Tidal Elevation: *
GPS Long:  ap- GPS Latt: ;24

Weather Conditions: Kﬂ' N LMD

Distance from Activity: 24/’

Activity Taking Place: OoEIriAVy

Direction to Activity: 447 =

Point of Compliance: N 1vy

!P‘.“

Duration of Activity i)?ior to Sample: Y l-“ “K.

Ngtes: anchel not M@’iﬂj ;:,l,t?!{:
%m Cuagren™

lost
(ﬁf

big 2%

ﬁa‘hz,'}}gn ¥ snagged &

-

Typ?& Sample; Pt. of Complia.ﬁce Mid Point

Compliance | Dissolved .
Parameter Depth (ft) .gq:u?VBckgrd (yesorno) |Oxygen (mg/L) Temp (C) |Salinity (PSU)
Surface g 4 ? 130 (L 320 20
Mid Depth ol | — 6779 | 60§3134 3017

Bottom *

L cuereNT KEPT ProBE feom rias REACHING garrom

Date |G AUf, 200¢ Name: yMM (R [Time of Sample: [9 (1)
Tidal Stage: &R RING Tidal Elevation:
GPS Long: N & GPSLatt  NA
Weather Conditions: {A|N
|Activity Taking Place: DR eDGING .
Distance from Activity: (o0 Direction to Activity: €AY

Point of Compliance: 4 %

Duration of Activity prior to-Sample: >4 NE

Notes:
Type of Sample: Background Mid Point

Turbidity Compliance |Dissolved s
Parameter  |Depth (f) T e [ pliance |Dissoly mg| TP (9 Sty E50 Pl
Surface [958 |38 N 16909 |61.25 (3320 |#.55
miaDepn  |R.58% 82T, | W\ |p.dl 6097 | BLIO |5
Bottom 2.8 |22 1y |06.55Y | 5es [35360 |75

(% BeToMm Coid NotT GET DUE ™ Cumksnr
NS ALowi S PROS T AfvRancs BoTrem
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Water Quality Sampling Data Sheet

Date: O UL OR Name: M 7~ |Time of Sample: (9/&
Tidal Stage: £ R Mo Tidal Elevation:
GPS Long: ) xA GPS Latt: /\/|&

Weather Conditions: jZ/A\N

Activity Taking Place: T3 D6 IN(-

Distance from Ev:!y' 250 Direction to Activity: (A\J€55T

Point of Compliance: \jpy ' Duration of Activity prior to Sample: > ¢ e

Notes: o <AMRE RNk ZAND D,g*o?fd‘;?aﬁ (@Mlﬁu,a@NCE?@sufz&ﬁcme‘

" OMLY SURFACE DR To ouR Smalt Aculbl

————

e ALD SRSV LuZREnn Towtebs DREDGE
Type of Sample: Qict@nd Pt. of Compliance _Mid Point
/,Z.ND Bin mabE COCOSURFAE compLn
Turbidity ]
Parameter Depth (f) |(NTU) Compliance [Dissolved Temp (C) |Salinity (PSU)

Actual/Bekgrd (yes or no] Oxygen (mg/L)

Surface 2,0 BBy 47
Mid Depth

Bottom

L From F"E’OF combp.

Date: Name: |Time of Sample:
Tidal Stage: Tidal Elevation:
GPS Long: GPS Latt:
Weather Conditions:
Activity Taking Place:
Distance from Activity: Direction to Activity:
Point of Compliance: Duration of Activity prior to.-Sample:
Notes:
Type of Sample: Background Pt of Compliance = Mid Point
Turbidity

Compliance |Dissolved

alinity (PS
Farameter Depth (f) ml/Bckgrd (yesorno) |Oxygen (mgﬂ-) Temp () [Salinity (PSU)
Surface
Mid Depth

Bottom




Water Quality Sampling Data Sheet

Date: 70 UG CK ame: WV! (R | Time of Sample: M2k
Tidal Stage: 77/ v DTN G Tidal Elevation:
GFSLong 175 50" 7537 Jomla 17,7 A3 GRD 5

Weather Conditions: AN/

5-10 Kot Weet (ing

Activity Taking Place: 73 ¢1)0./ 45

Distance from Activity: 2.0’

Direction to Activity: \e-cr FEACT

Point of Compliance: Duration of Activity prior to Sample: « | |, _
Notes:
me
Type of Sample: _ ) Pt.of Compliance  Mid Point
Turbidity . .
Parameter Depth () |(NTU) Compliance [Dissolved | () |satinity (PSU)
Actual/Bekerd (yes orno) |Oxygen (mg/L)
Surface 1850 38| — | e leoi| 27520
Mid Depth |45, | P/ 5| ~ 7 215 | inoe | 208520
Bottom 35,24 Tz | — | 2e3 [T o300
Date: "7/ 50 ¢, (5 Name: !\t (3 |Time of Sample: /.3 3
Tidal Stage: FL OYDING Tidal Elevation:
GPSLongW {773° o0’ 1{,,2"' GPSLatt' L[> 54 ' 34,5
Weather Conditions: AtN_ 5-) SESEL LOT e
|Activity Taking Place: D€ D(,lN(:
Distance from Activity: {¢j¢y’ Direction to Activity: \NEF <
Point of Compliance: Duration of Activity prior to Sample: ~ | h,

Notes:
Type of Sample:

Turbidity Compliance |Dissolved -
Parameter Depth (ft) g\lc'tI'uU)aVB_Ckgrd (yesorno) |Oxygen (m g/L) Temp (C) |Salinity (PSU)
Surface 2.1 o272 | N |32 465 bl3l | 7934
miapepn (7109 |BA75 ] N [3.335 [54.33 [219430
Bottom Wal3 |25 | N 1230 [ 324000

®

vy
{
o

F:}

[}
N
~
-

i“x..)

~
LA
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Water Quality Sampling Data Sheet

Date: 7~ Ao o

Name: .;4.:

[Time of Sample: 75/,

Tidal Stage: €] » Opivt

Tidal Elevation:

GPSLong"\28 6 29.G GPS Latt: Yot 4 20
Weather Conditions: (YE[L CA ST (O Kot 1tng
Activity Taking Place: drg,%;gq _
Distance from Activity: 210/ Direction to Activity: [, /& s
Point of Compliance: p} Duration of Activity prior to Sample: -~ ;5 /
Notes:

@ACKGQouND Z froeb
Type of Sample: Ckgroun Pt. of Compliance ~ Mid Point

Turbidity . .

Compliance | Dissolved s
Parameter Depth (ft) mw kg (vesorno) [Oxygen (mg/L) Temp (C) |Salinity (PSU)
Surface t~821 Ll — 7 555 @22‘? 7 ;%Q
MidDeptn | 191HY 24| — |[#5% |62 000
Bottom 37«37(7‘ to‘?q = 7 4323 _?, 2, F{‘,?q L&
Date: ;4 sida Ky Name: ({i: - ;. [Time of Sample:/ 5 7 &
Tidal Stage: |-/ 5ODING Tidal Elevation:
GPSLong: L \L3 S0y 753 GPS Latt: i in' 573, ALQ
Weather Condmons WINDY - Neagh
Activity Taking Place: ri\’&'lcu \a )
Distance from Activity: (gm’ Direction to Activity: Pagh
Point of Compliance: M Duration of Activity prior to-Sample: 7 by
Notes: .
Re- ek POy,

Type of Sample: Background Pt. @ ' Mid Point

Turbidity . .

Compliance | Dissolved .
Parameter Depth (ft) mw&grd (vesorno) |Oxygen (mg/L) Temp (C) - Salinity (PSU)
G - N

Surface ) 2T | Y | 5690 | 6043 | 29570
Mid Depth a0 e | N |76y |squy | 32570
botom (W23 | gm | 9 [ees  |sgaw 33057

-t

¥

PH

444

)
Py

AL
{.\J’



Water Qualityqipaagliag Data Sheet

9

2%

o~ a4
Date: /() A 203 0% Name: a4 (£ |Time of Sample: Ji,3 ¢/
Tidal Stage: < Ac K Tidal Elevation:
GPSLlong: 123° 56,958 GPSlat: 4, 5F (3%
Weather Conditions: yS=22. Z¢)- 25 b, x) o nd -
Activity Taking Place: (¢ dan g _
Distance from Activity: 2y} ¥ ¥ Direction to Activity: _ta. LA
Point of Compliance: }) Duration of Activity prior to Sample: . - & Ao
Notes:
Type of Sample: Gackgo Pt. of Compliance =~ Mid Point
Turbidity ‘
Compliance | Dissolved .
Parameter Depth (ft) |(N Temp (C) |Salini
PR NTU)  loesoen) [ospgen (mgm|Tem (€) Salinity @SV
Surface Z. 1072 - 12, Y e 7.7 Qq ©2. ,:j 28’0(“0
Mid Depth 2 640 =9 ) 7 bl |55,u¢ | 32350
Bottom \.«'Di O 43, GRS |SE ¢ 33/ bO
Date: /(0 A, 200F Name: AN (12 |Time of Sample: /& 5 » |
Tidal Stage: < ¢ !3»" ¥ Tidal Elevation:
GPS Long' {73% 50287 GPSlLatt: (i/,* ) (st
Weather Cor Condltmns 2025 tndt Wwind
Activity Taking Place: | cp -l 2
Distance from Activity: {7\’ Direction to Activity: | z/'c7
Point of Compliance: ‘-~ Duration of Activity prior to-Sample: . 2, S;’;!‘r
li(‘.):es Ji? . /li' j A ‘/\AK{ ::»t"&)’b ) 4 ! ,ﬂj-j >{][ nuC;‘YA: {,12 ffffs{?fg/f) d(pe!J'r)j
[ ’'n ey e - o~ = LA
ﬁ)‘ i | "j (A Vet w{‘”; /)'a ")!(.Jr%J 3‘72' :‘3!\“’:—‘,,{)«[ "“h ﬁake
vg()fa!"\( P g;“kh,ﬁ\l“ i y\f "'US D 6 F¥

7.9
743

Type of Sample: Hackground Pt. of Compliange * Mid Point
Turbidity . :
Compliance | Dissolved .
Parameter Depth (ft) |(NTU) ‘ Temp (C) |Salinity (PSU)
Actual/Bekgrd (yes orno) |Oxygen (mg/L)
' A - .
Surface (.30 ¥ v U‘ {18 ol 92 (934
y ‘ 2" 73 S PR E &
Bottom 4006 |22 | N | 24U |59 | 30w




2
RN

s s=Water Quality SampEng Data Sheet

@)

Date: 20y Ay OF

Name: M/\/{ ¢ R

lTime of Sample: | 3] ¢~

Tidal Stage: SUAcK.

Tidal Elevation:

GPS Long:

125°

s,

}

/-4

GPS Latt;

Y6> 57, RS

Weather Conditions: 7)-75 Jinpl. v, |

Activity Taking Place: [ Xp.j.e

Distance from Activity: =3y’

Direction to Activity: 42 A5™7

Point of Compliance:

3

Duration of Activity prior to Sample: ~ 2h,

Do .

Notes: -}ud w remada b0 5 ha P1e.. ‘-‘;(- wne bac ;‘{_7?’21 WA CReg i dﬂ:,- e 1 |
_ﬁ’(-’.iﬁﬂ [ sumeg icrk (707 2 ve (35 {tee h;f) ‘

e ) 3‘; 3‘,‘}’3
Type of Sample: @j@ Pt.of Compliance ~ Mid Point

nE

Turbidity . .
Compliance |Dissolved -

Parameter Depth (ft) myg kg (vesorno) |Oxygen (mg/L) Temp (C) |Salinity (PSU)
Surface 1.517 - 243 - 7 ?QL} (o1, 3¢ 2930
Mid Depth 204 bk /:;4;,5 ~ 3.6TF |5x & | 32920
Bottom Yo ys'/ e 29.§ - :f’.{a‘}:i SYS¢ | 33230
Date: 75 ny., ($4 Name: pata ¢ [ [Time of Sample: {32}
Tidal Stage: < | Ay Tidal Elevation:
GPSTong )3’ © 0,973 GPSLat: UG’ 57,073

Weather Conditions: 705 ¥nel tilpna |

Ratp

Activity Taking Place: .\, |-

Distance from Activity: @ {~xy

Direction to Activity: |, 1887

Point of Compliance: 74 ool ng

Duration of Activity prior to-Sample:

~2hr

Notes: YZ”&JV}

9 CA* e of sladk tie. PAsS
SNE-RSTNN 1r7

w

'ik{?fi !‘:\ 15 5} '-}i‘?‘}‘ Ar+-(
iy e 1S Shibfng, rJJFamp.

T N——
Type of Sample: Background #t. of Compliancéy Mid Point
) j“J 2/__,,/)
Turbidity . .
Compliance | Dissolved s
Parameter Depth (ft) |(NTU) ’ Tem Salinity (PSU)
pth (£) Actual/Bekgrd (yes orno) |Oxygen (mg/L) P (C)- &4
¢ e . rf 3 H
Surface 143 [e%—g0a] Y [ 505 | Lits | 29630
Mapepn |23 903183570 | ¢ [4913 [S9.6 | 37600
Bottom U 33 —mme | v [ | sen[3300

PH
2.49

k]

7.43



Water Quality Sampling Data Sheet

AN
Q@

Date: 7/ Al OF

Name: M ¥V

[N

ITime of Sample: [3yy

Tidal Stage: £/ 0 OD

Tidal Elevation:

GPS Long: \72° 50 H2.0"

GPS Latt: L(," 57 3%2

Weather Conditions: JARTLY SynN )i

Activity Taking Place: DR D6 ING-

Distance from Activity: 30!

Direction to Activity: LAST

Point of Compliance: —

Duration of Activity prior to Sample: S U by

Notes:
Type of Sample: @ Pt. of Compliance ~ Mid Point
Turbidity . .
Compliance |Dissolved -

Parameter Depth (ft) .(:ifu?]/sckgrd (vesorno) |Oxygen (mg/L) Temp (C) |Salinity (PSU) P H
Surface 1 9€3 e | — Jhag (4G [1G)10 .
Mid Depth. A.2¢t, | ——30,2| — JU2¢ |blho2 |25 % | F.0r i
Bottom 38.050| ——7m 2| — 7,585 £4-973 [ 20620 |74 |
Date: 2| AUSG C% Name: (" 12 pMpq [Time of Sample: |2 /2
Tidal Stage: ={ O0\D Tidal Elevation:
GPSLong: |72° 50 7%(," GPSlatt: 4(,° 57 3(.8" |
Weather Conditions: Pap1 Sun O :
Activity Taking Place: yREIN.|} 3¢ :I
Distance from Activity: ¢~ .~ Direction to Activity: WL ST
Point of Compliance: \ Duration of Activity prior to-Sample: U, )
Notes: ‘ ok Z/ foc 7 ¢ 0ol 1

——g "--.\ I
Type of Sample: Background Pt of Compliante ~ Mid Point i

Turbidity . . ,
. Compliance |Dissolved . -

Parameter Depth (ft) mw‘:kgrd (yesorno) |Oxygen (mg/L) Temp (C) - Salinity (PSU) f
Surface 23 | 222=2 | Y 7900 |ewas [19530 |7
MidDepth | 20,132 " (N [7%we  |was | 28990 |7.39
Bottom Ho. (,3 “ 7. bb7 1388 | 30500 |742




oP

Water Quality Sampling Data Sheet

/\\

yRY.Y) Qix

Date: A\ ALl O% Name: (2 popiny |Time of Sample: 1325
Tidal Stage: FLOOW Tidal Elevation: )
GPSLong 72" S0' MUl.G GPSLatt “,° 57 29 4"
Weather Conditions:  (CAZ T SWNIA S VNOT WJSAD bwur dfF WJEST
Activity Taking Place: DREDHELNT=
Distance from Activity: G0 ' Direction to Activity: FASST
Point of Compliance: |\ Duration of Activity prior to Sample: > U
Notes:  72no® BACK. ROUND ZEDDINIE FoR \NERLPLo&TE=ON ,
- QAT O L 2 CONPUERD
\%‘ym POL D STLEL. B & %%ﬁ‘ﬁféﬁ VORI =N e
Type of Sample: ackground) Pt. of Compliance =~ Mid Point
N T
Turbidity e _
f pliance | Dissolved T O |satini S
RS Depth () .(:::Ttu?llﬂckgrd (yes orno) |Oxygen (mg/L) g (), Sty B5V) ?%
e NS |1 22Fa] 4 |1063  [ekIS [2090 |73
b poais [25aid| @) 1877 |elsz [2ecls |13
Bottom prede—ge O [135Y [A6 2610|143
' \sT POL READNTIWLS |
I
Date: D\ AU» OB Name: ¢ foem |Time of Sample: \34\ |
Tidal Stage: +\LODD Tidal Elevation: B
GPSLong \2- & &N 2%5.4" GPSLatt b= S 370\
Weather Conditions:  PAR A Sty 6 AT LAND owt o WE ST
Activity Taking Place: DZES .afln ' L
Distance from Activity: (0’ Direction to Activity: WEST
Point of Compliance: “{ Duration of Activity prior to-Sample: > Y nes
Notes: 7290 POC P\*\O’Tb‘b 4 -6
Type of Sample: Background Pto mpliance ~ Mid Point |
(S
Turbidity Compli .
pliance | Dissolved -
Parameter Depth (ft) mygckgrd (yesorno) |Oxygen (mg/L) Temp (C) . Salinity (PSU) (\33{“\' :|
Surface \.\%0\3 Ve \‘l.\-k \{ 1\7,«3 Coq‘\c\‘z" ?«0%‘?’0
e e X O R RN EaCl
Bottom s W] O [ 17183 | ¢ |adio



Water Quality Sampling Data Sheet

®

Date: 2‘ ALt Cg'

Name: (R

MM

ITime of Sample: |35%

Tidal Stage: £{ YD)

Tidal Elevation:

GPSLong: | |23° §6' 25.2"

GPSLattwL‘(,” 59’ \3_@‘”6'“

Weather Conditions: PA‘&MM AN

Activity Taking Place: DREDG IMy-

Distance from Activity: Po¢. + 200’

Direction to Activity: WE3S7

Point of Compliance: N o

Duration of Activity prior to Sample: Yh.

Wwe ee

o€ ieRedeT™ To

Notes: EVALUATILG How FAR. DOWNCOREEM NC EXTEMDS :
Dug T TIDF, STAGINGTO GO BLAUS AND DISTARE R Ac:

“‘%mgm!.&eumk

“POK .

\NW\L\J Eebwced FRaw 0T

Type of Sample: Background Pt.of Compliance =~ Mid Point k +200
Turbidity Compliance |Dissolved -
Parameter Depth (ft) g\i’tru?]/Bckgrd 7es e ne)  |Orpgen ey TP (© [Salinity (PSU)
Surface L FHoF ’7:9'\8’ 74 k\’ 15%3 (yLan(aZ- 2-\3'0
Mid Depth | 20,70 J7L"3 Sty | N 17543 [66.2b] 20030
Bottom T3 (198227 | M (333 [59.38 [30840

Date: 2| AUG OF

Name: £ R

MM

[Time of Sample: 1729

Tidal Stage: <) ALK

Tidal Elevation:

GPS Long: W 123V 50.33¢’

GPSLat: N Yb® BF, (635

Weather Conditions: PA[R TLY SUNAM

Activity Taking Place: 1) @éﬁ,[ NG '

Distance from Activity: 300'

Direction to Activity: EAST

Point of Compliance: ‘\S

Duration of Activity prior to-Sample:) 1 |\ (¢ +

Notes: e 1.5 he break
Type of Sample: @cp Pt. of Compliance = Mid Point

Turbidity Compliance | Dissolved . .
Parameter Pepth () ml/Bckgrd (yes orno) |Oxygen (mg/L) Temp () . Salinity (PSU)
Surface 1.S30 it ‘4.3 — 8-2‘00 b3.by | 22050
MidDepth |20 HL | ——7p0] — [¥028 [59.32 |21950
Bottom LI?)\C]C\\ —— <Y.9 - 3 \0_§ £8.4Y 32 2 L’O

PH

.35
742
2.4y

PH

757

7.5
7.49
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Water Quahty Samphng Data Sheet

AT

Weather Conditions: PRQTLY (UU _M\»f

Date: ; Name (’R MM |T1r_ne of Sample: |12 Yz
Tidal Stage: -S( ACK 'I_'lldal..Elevah‘on , = ;
GPSLong: 123° 53.522 GPSLatt_:-;-L-lto‘ 53. (;'Otl’

Activity Taking Place: DREIAING.

Distance from Activity: % {4¢)¢)’

Direction to Activity: ~\AJ bS'[-

Point of Compliance: ~ \J Duration of Achwty prior to Sample: >L,{ he ¥ | { A

Notes: ' Kraak

Type of Sample: Background (Pt. of Compliance, Mid Point

> Turbidity . :
i Compliance |Dissolved - ‘
Parameter Depth (ft) |(NT Temp (C) |Salinity (PS
pth (£) E&c tutzjx)l/Bckgr d (yes or no) |Oxygen (mg/L) p(© ty (°SU) Pl}
MidDepth  |21.30\ | 2-="26.0| Y %.09% |59.09]32080 7. Lz?
8 <

Bottom L\SH 24 2 sug y %, | 6D 589_; 3ZSCi 0 _-} .5
Date: Name: | Time of Sample:

Tidal Stage: Tidal Elevation: '

GPS Long: GPS Latt: .

Weather Conditions:

Activity Taking Place:
|Distance from Activity: Direction to Activity:

Point of Compliance: Duration of Activity prior to-Sample:

Notes:

Type of Sa;'nple: Bacfgf‘dﬁh‘d Pt 'ofl--C.on-lp-I:i_'anCe “Mid Point _

_ Turbidity : e o
- Compliance |Dissolved 5 s
Parameter Depth (ft) |(NTU) Tem Salinity (PS
RV E&ctuaVBckgrd ree oF no) |Oxygen (mg/L) BER : AR

Surface

Mid Depth

Bottom




Water Quality Sampling Data Sheet

Date: »

oY

Name: P

MM

[Tidal Stage: | A¢ Y ( ERBRC )

Tidal Elevation:

|Time of Sample:. | 830

GPSLong: 172° 5)  02.3"

GPS Latt: Qo 57" [2,5”

'Weather Conditions: SUN 8]

Activity Taking Place: QQC‘-DC':" M

Distance from Activity: XY

Direction to Activity: \WEST

Point of Compliance: N

Duration of Activity prior to Sample: ~ e

INTE @M}TTEW m.iﬁ*bé(%

Notes: s <mer due To  prence NOT LWICANG | PERFoRM Gty mAtsy,
AMS ZePigesS  TIOE Tnvo ¢8R PUT NSV CREAT cueesr, =

Pt
Type of Sample: @d Pt. of Compliance ~ Mid Point

Turbidity . .

Compliance | Dissolved O Isatini S
Parameter Depth (ft) A(Nc':'ul:')]/B hegnd (vesorno) |Oxygen (mg/L) Temp (C) inity (PSU)
Surface b %(o _ I _ %. %Cj" Q_q' 3____0 _L' O
MidDeptn 14340 | o5 | —  [d.00% | 5994|2957
Bottom U 38 | — 4.9 T qtosg 99 4% Sw:io
Date: 22 AVG 5’( Name: "2 MM [Time of Sample: ITUR
Tidal Stage: S| APk [ CPEOTY Tidal Elevation:
GPSLong: |73° §| ' [3.4 " GPSlatt Ul &7 b 1/7
Weather Conditions: <) MMY
Activity Taking Place: DReD €L \WEs
Distance from Activity: {, Ay Direction to Activity: [ A &7
- |Point of Compliance: Duration of Activity prior to-Sample: « | e

Notes: / '

Type of Sample: Background PEO? Compliance) Mid Point
ramisietity Compliance | Dissolved )
Parameter Depth (ft) mw&yd (yesorno) |Oxygen I(m g/L) Temp (C) ; Salinity (PSU)
Surface Logd | i 1.1 L’} g.a0Y 6522 | 219%0
Mid Depth ICi.S:I',S ' 161 u gqu’i& 949, 69 qu("a
I
Bottom ﬂQ.Q{P{,} 12 4.5 l! q ' qu 5‘?: 50 3005 o

PH
756
769
798

o

7 b2
359 -
25%



Water Quality Sampling Data Sheet

72006 OF

Date:

Name: (* {2

MM

Tidal Stage: S(ACK ( EBBUL b

Tidal Elevation:

GPSLong: 122* Si" 114"

GPSlatt: J(o° 97 Y&

Weather Conditions: <O p NV

Activity Taking Place: WL L5 IN&

Distance from Activity: 200

Direction to Activity: CAS7

Point of Compliance: A4rf¥ A

Duration of Activity prior to Sample: A;]_.h v

Notes:

" [Typeof Sample

Background Pt. of Compliance @

|Time of Sample: [S6

g |
Pubidiy Compliance {Dissolved - i i
Depth (ft) A(thzmm&grd yes e ne)  |Oygen (mer)| ™ (C) |satinity psU) | Ph ‘
Ty NA T.A73 | 4.6l 2264|759
aqe 12| v [ 5.9 59496 | 29740 (754
39,237 |WeT1iq | MA  |G.019  |99.61 300 |75y
'|
|Date: U 0% Name: (" T nm [Time of Sample: LI |
Tidal Stage: € @GN0 Tidal Elevation: _ ' |
GPSLong 122° 51' OL%" GPsLait [(* 53 9.9 |
‘Weather Conditions: )\ M
Activity Taking Place: DR g N auaJtn ‘
Distance from Activity: 3,873/ Direction to Activity: \WES™T ‘
Point of Compliance: N Duration of Activity prior to-Sample: > "2 1., =
Notes:
Typ,e'o;Sample: Ba@md Pt. of Compliance ~ Mid Point
Turbidity Compliance |Dissolved -
Parameter Depth (£t) mwc](grd os rne)  |Oxygen (meL) Temp (C) | salinity (PSU) | 14} |
Surface \.'LGL’L;._ . 0.0 R <6.(95| (951 lq 1950 '-?53,
miapeptn |228%8) | ——F8| T [%.%60 |59:35|29900 ?\Sﬁi
Bottom HHAS el — |%.eur |5959|30010 |1




Water Quality Sampling Data Sheet

(_"\ > )

—
'

Date: 77 AUl O% Name: &2 MM |Time of Sample: 2 &)
Tidal Stage: [ B\E)m@ Tidal Elevation:
GFSlong \J1¢$° §le3Y GPslat: N Up' F% 77Y

Weather Conditions: <S; T71 16 GUN

Activity Taking Place: UZLL SAING

Distance from Activity: {r/™

v

Direction to Activity: ¢ AT

Point of Compliance: \/

Duration of Activity prior to Sample: .., 7 h¢

Notes:

* (:.uf( e ‘JA—- [E N FRAES W

H

e g TR S P
3} pﬁ,ﬂ;é ’\_;‘:.;?iodif‘@{’\h"\;g pum ({00l

WP T T
Lt L X

-

Type of Sample: Background U fComplignce  Mid Point
Turbidity . .
Parameter Depth (ft) |(NTU) Compliance [Dissolved Loy |satinity psu) | P
ActuayBekgrd (yes or no) |Oxygen (mg/L)
_ P . 1 & - v} &
Surface way e ool v [ glers [eeR | 20510 [F)
- 28.2 > _ N <
Mid Depth 12.29% | > 19.5 -\ 120 |LOMS 29Go |78
porom Y 30735 12wz | 4 |%da% |ee2y|29M%0 |75
Gemot, T6O WA TO Do LD PEuT |
Date: Name: |Time of Sample: |
Tidal Stage: Tidal Elevation:
GPS Long; GPS Latt: |
Weather Conditions: |
Activity Taking Place:
Distance from Activity: Direction to Activity: |
Point of Compliance: “-~  |Duration of Activity prior to-Sample:
Notes:
Type of Sample: Background Pt. of Compliance ~ Mid Point
Turbidity . .
Parameter Depth (f) |(NTU) Compliance g"“‘“d Temp (C) |Salinity (PSU)
Actual/Bekgrd (yes or no) xygen (mg/L)
|
Surface
Mid Depth /

Bottom




Water Quality Sampling Data Sheet

LA i,

®

Date: 72 Aug OF Name: MA (I [Time of Sample: |2.02,
Tidal Stage: '-UU Tidal Elevation:
[GPS Long: 123% 5[, 1ok GPS Latt: 4(,° 57, 754

‘Weather Conditions: SOM MY

Activity Taking Place: D RETYL (NG

Distance from Activity: =y’

Direction to Activity: \WEST

Point of Compliance: §

Duration of Activity prior to Sample: 71\ e

TR LTS

Notes:

/c-ﬂ
Type of Sample: CW Pt. of Compliance ~ Mid Point

Turbidity Compliance | Dissolved .
Parameter Depth (ft) A(Nc':'u?]/B wga |7e50rn0) [Oyeen tmer) Temp (C) |Salinity (PSU) tPH
Surface L 433 Bo | — | 54e? |CHS5| 15660 | 73¥
wiapep_ |19955 | =—568| — |9.520 |62.38 23360 |79
botom | 3.267 | ——73a| — |919% [(093 [29530 [758
Date: g AQQQX Name: M M (‘,é |Time of Sample: |2 {4
Tidal Stage:S| A Tidal Elevation:
GPS Long: \. 3o GPS Latt: UL* ©F. FCL
'Weather Conditions: ‘s_(_)idk
Activity Taking Place: @QE"\DC;\\Q& '
Distance from Activity: ! Direction to Activity: EAST
Point of Compliance: Duration of Activity prior to.Sample: >t \nr
Notes: d“&%“"j ceased Just efler \ast sample - we Wil nek dake

W\Jg‘mm-"

Type of Sample: Background &o? Com?liancé ~Mid Point

Turbidity Compliance | Dissolved . FH |
Parameter Depth (ft) mvsck o (yesorno) |Oxygen (mg/L) Temp (C) |Salinity (PSU) |
Surface SRR | M 49526 |3k [1eiNO |33
viapepm 15220 808 1 | 9.5%  [03.08 [20We0 7R
Bottom M3 | tX7val M |4.104 |6Los (29250 15



Water Quality Sampling Data Sheet

@

Date: Name: M pM R |Time of Sample: 122
[Tidal Stage: r > Tidal Elevation:
GPS Long: %) ). 92 GPS Latt:  U{," 5"?“3 19

‘Weather Conditions: wJ

e et WD

Activity Taking Place: DREDGING

Distance from Activity: 200

Direction to Activity: QJ{ ST

1)) beoth pingey WET B
N\DQ"V Mool

KE , (nofEToe
()

VARY AN

MuEs T2 B IrtT

ED pENen @ EANYING  Eo0- ARBOYT

Point of Compliance: ) / Duration of Activity prior to Sample: >l \ar
Notes: '
5
Type of Sample: Pt. of Compliance =~ Mid Point
Turbidity Compliance | Dissolved " .
Paametr [Deph @) |NTO) el o) uygen (gt Temp (C) [Salinity Psu) | PH-
Buafuce 1390 | —me | — |94y |ewz [19950 |74
MidDepth  |IM.{,22 Bs| — |9.56b |b2.0Y|243bO |F 57
Bottom 3}-?‘9"{ = 2.\ 'O.%% (p()\%‘] 29632.@ ?'(Oq"
| e
Date: Name: (‘'@ MM [Time of Sample: |4l &
Tidal Stage: 1, LQC;E Tidal Elevation:
GPSLong: |22 91,132 GPSLatt U 53, HE
Weather Conditions: ;&L)LJU §-10 fener Lo
Activity Taking Place: D05 ) b
Distance from Activity: (, O Direction to Activity: |} )£%.7°
- |Point of Compliance: \/ Duration of Activity prior to-Sample: - { lyr
Notes: & 1 5elod g reaclmj lesolled Fomy Preg shking beblern , Tosk
seond mc«Amcj e-sawpled bodern j?swz mnuk;rgm,:g minules e @) eur(i
. Vs
Type of Sample: Background Pg’of Compli
Turbidity Compliance |Dissolved . 8
Parameter Depth (£) mw&yd (esorno) |Oxygen (mg/L) Temp (C) | Salinity (PSU) | |
Surface LS3% 13! 13.5 M C’.C)“":’f‘ (o2, OF L0 |TMG
MidDepth |l Q60 | Ve | Y G5z [6285 (26280 |70
Bottom 3£ 34944 LEET02. 2 Y 9555 6090 (20070 |61
SR
Al _j
Z"\g~ (et fopsT @EADVL oF \GR) WS bwtb\cé';f:;ﬁ{;“; ‘G/i%”






Appendix D

Water Quality Compliance Data






Appendix D: Table 1. Dredging Water Quality Compliance Data — Grays Harbor Dredging Fiscal Year 2008 — Low Flow Conditions

Appendix D - Water Quality Compliance Data

Surface? Mid-Depth?2 Bottom3
Tidal Depth Turbidity DO Temp Conductivity Depth Turbidity DO Temp Conductivity Depth Turbidity DO Temp Conductivity

Date Time  Stage Location (feet) (NTUL) (mgll) (°F) (LS) (feet) (NTUL) (mg/l) (°F) (LS) (feet) (NTUL) (mg/l) (°F) (uS)
8/19/08 1530 Slack Background 18 16.1 7.004 62.3 32280 236 284 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 2.3 194 6.856 61.51 33000 17.6 18.1 6.626 59.30 35980 4.1 28.1 6.561 58.97 36250
8/19/08 1835 Ebb Background 1.0 427 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 7472 62.28 27520 171 30.5 7.315 60.68 30520 354 125.0 7.383 59.54 32420
8/20/08 1453 Flood  POC 31 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) 18 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) 18 17.0 7.696 61.43 29520 214 435 (c) 7.604 59.44 32590 414 124.0 7.605 58.97 33080
8/20/08 1634 Slack Background 2.1 124 7.749 62.53 28040 20.0 179 7.666 59.48 32350 39.0 433 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) 18 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 7.7132 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) 15 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 15 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 434 248 8.160 58.92 32390
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Appendix D — Water Quality Compliance Data

Surface? Mid-Depth?2 Bottom3
Tidal Depth Turbidity DO Temp Conductivity Depth Turbidity DO Temp Conductivity Depth Turbidity DO Temp Conductivity
Date Time  Stage Location (feet) (NTU) (mgll) (°F) (KS) (feet) (NTU) (mgll) (°F) (KS) (feet) (NTU) (mgll) (°F) (1S)
8/22/08 1830 Slack  Background 1.7 11.1 8.804 64.30 23160 243 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 22.9 175 8.860 59.75 29900 4.7 15.2 8.842 59.59 30010
8/22/08 2000 Ebb POC 1.4 124 8.675 64.88 20510 173 23.2 8.780 60.48 29060 30.8 12.6 8.798 60.23 29430
8/23/08 1202 Slack  Background 15 13.0 8.467 64.55 15660 18.8 56.8 8.520 62.38 23360 38.3 239 9.197 60.93 29530
8/23/08 1214 Slack  POC 16 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 1.4 135 9.134 64.70 17950 14.6 155 9.566 62.64 24360 31.8 721 10.068 60.89 29920
8/23/08 1443 Flood  POC 15 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

2 Mid-Depth = mid-depth between water surface and bottom

3 Bottom =~

2 feet above bottom

POC = Point of Compliance

N/C = not collected

a Current too strong to collect bottom sample

b Sample exceeded background turbidity by greater than 10 NTUs or 20% greater if background is > 50 NTUs

¢ 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

Photo 1. Monitoring water quality.

Photo 2. Dredging Patriot and barge.
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Appendix E - Photographs

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

”

R

B0 i e

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

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.
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