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Dredged Material Management Office
Dredging and Placement of Dredged Material in San Francisco Bay
January-December 2016 Report

I. INTRODUCTION

Dredged Material Management Office

Since 1996, as part of the Long Term Management Strategy for the Placement of Dredged Material
in the San Francisco Bay Region (LTMS), the Dredged Material Management Office (DMMO) has
been promoting economically and environmentally sound dredging and the placement of dredged
sediment in the San Francisco Bay (Bay) region. Founded through the Long Term Management
Strategy for the Placement of Dredged Material in the San Francisco Bay Region (LTMS) program,
the DMMO is a joint program comprised of the following member agencies: U.S. Army Corps of
Engineers, San Francisco District (USACE); the U.S. Environmental Protection Agency, Region IX
(EPA); the San Francisco Bay Regional Water Quality Control Board (Water Board); the San
Francisco Bay Conservation and Development Commission (BCDC) and the California State Lands
Commission (SLC). The resources agencies,
California Department of Fish and Wildlife
(CDFW), U.S. Fish and Wildlife Service DMMO Responsibilities
(USFWS), and the National Marine Fisheries
Service (NMFS) participate in the DMMO on
an as available and needed basis.

e Review and approve sediment quality
sampling and analysis plans.

The goal of this interagency group is to ¢ Analyze the results of sediment quality

: . . ; tests.

increase efficiency and consistency in the

permitting process and to foster a ¢ Make suitability determinations for
comprehensive and consolidated approach to placement at in-Bay, ocean and
dredged sediment management issues. beneficial reuse sites.

Together, the DMMO agencies facilitate
processing of dredging permit applications
within each partner agency’s existing laws,
policies, and regulations. The DMMO
meetings provide a mechanism for the permit « Develop guidance documents as
applicants, interested parties and the public to needed.

participate in the application review process.
The DMMO reviews dredging_ projects within SrogIaMmALic requlsenents Sich as
San Francisco Bay Estuary to its eastern extent species consultations, alternative

at Sherman Island, the Bay’s major tributaries disposal site analyses and record-
to the point where navigation is no longer keeping.

feasible, upland areas surrounding the estuary
and the San Francisco Deep Ocean Disposal
Site (SF-DODS), also known as the LTMS
Study Region.

» Receive, review, and coordinate
dredging project permit applications, in
the San Francisco Bay Area.

e Coordinate implementation of
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The DMMO generally meets twice a month on Wednesdays, beginning at 11 am and the meetings
are open to the public. The USACE, as the DMMO host, posts the meeting schedules and agendas
on the DMMO website and sends electronic copies of the agendas to interested parties and pertinent
resources agencies. The DMMO reviews and analyzes dredging project test results as well and
project information such as compliance with environmental work windows and placement site
volume targets set forth in the LTMS Management Plan. The dredging data is provided in the
DMMO annual reports the year following the work, and can be found, along with guidance
documents and other DMMO background information, on the USACE LTMS website.
www.spn.usace.army.mil/Missions/DredgingWorkPermits/DredgedMaterialManagementOffice(D

MMO).aspx

Long Term Management Strategy for the Placement of Dredged Material in the San Francisco
Bay Region (LTMS)

The LTMS was formed in 1990 by the BCDC, USACE, EPA, the Water Board, and SLC, in
response to concerns regarding potential direct, indirect and cumulative impacts from dredging and
dredged sediment disposal to water quality, wildlife and beneficial uses of San Francisco Bay. As
part of the program development, the agencies evaluated a range of alternatives for integrated
management of dredging and dredged sediment placement!, and once complete, advanced and
certified a programmatic EIS/EIR that provide the environmental analysis for the LTMS Program.
The selected, environmentally preferred alternative from the programmatic EIS/EIS identified the
long term goals of at least 40% of dredged sediment being beneficially reused, no more than 20%
being disposed in the Bay, and the remainder being disposed at the San Francisco Deep Ocean
Disposal Site. This alternative was further developed and adopted by the partner agencies via the
LTMS Management Plan?. As part of the LTMS Management Plan, the DMMO coordinates
dredging and dredged sediment disposal and placement throughout the Bay Region.

Of particular importance was the Management Plan’s 12-year transition period, designed to
gradually reduce the annual in-Bay disposal volume limit to a maximum of 1.25 million cubic yards
of sediment (cy) by the end of 2012. The annual target volumes were averaged every three years to
allow for inter-annual variability in sediment deposition and dredging project production. The
purpose of the transition period was to provide time for dredging project sponsors to plan for the
logistic and economic changes of the new dredged sediment management program and for
additional beneficial reuse sites to be developed. The 12-year transition period began with an
immediate reduction of the allowed in-Bay disposal volume by over 50%, to 2.8 million cy for the
first three years. A further reduction of 378,500 cy occurred every three years thereafter, until the
long term in-Bay volume limit of 1.25 million cy was reached starting in 2013 (Figure 1).

In 2013, after completion of the transition period, the LTMS agencies conducted a review of the
overall program and found, as shown in Figure 2 below, in-Bay disposal remained below the annual
transition period limits each year, except 2011. However, for each three-year period the annual
volumes were averaged, and the average volumes remained below the transition period limits.

1 Long Term Management Strategy for the Placement of Dredged Material in the San Francisco Bay Region EIS,
1998. www.spn.usace.army.mil/Missions/Dredging-Work-Permits/LTMS/Volume-1/

2 Long Term Management Strategy for the Placement of Dredged Material in the San Francisco Bay Region,
Management Plan, 2001, www.spn.usace.army.mil/Missions/Dredging-Work-Permits/LTMS/
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Therefore, individual project allocations (as provided for in the Management Plan) were not
triggered. The LTMS Twelve Year Review, as well as the DMMO annual reports, containing
detailed year-by-year history of dredging volumes and placement locations are available on the
LTMS web site.
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Figure 1. The LTMS Transition Period, showing the in-Bay disposal volume limit decreases that occurred
every three years until the end of 2012. The Transition Period is now complete, and the final
annual in-Bay limit of 1.25 million cy is in place.
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Figure 2. Actual in-Bay disposal volumes (yellow dots), compared to the transition period limits (2000-
2012) and the final post-transition period disposal limit (2013-2015) (blue shading).
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I1. 2016 DREDGING AND PLACEMENT OVERVIEW

In 2016, 28 projects dredged a total of 2,728,769 cy of sediment from San Francisco Bay. As
summarized in Figure 3 and Table 1, a total of 852,049 cy (31% of the total volume dredged) was
disposed at three designated in-Bay dredged sediment disposal sites, while 1.1 million cy (41%)
was beneficially reused and 758,887 cy (28%) was disposed at SF-DODS. Of the sediment
disposed at the four in-Bay disposal sites, 628,594 cy (74%) went to the Alcatraz Disposal Site (SF-
11); 164,259 cy (19%) went to the San Pablo Bay Disposal Site (SF-10); and 59,196 cy (7%) went
to the Carquinez Strait Disposal Site (SF-9). The Suisun Bay Disposal Site (SF-16) was not used in
2016. Detailed volume information for 2016 is provided in Appendix 1 (summary by placement
site) and Appendix 2 (summary by dredging project, including monthly disposal volumes).

Disposal Location

SF-9
59,196 cy
7%

Figure 3. 2016 total dredging and placement summary, showing detail for In-Bay Disposal Sites.
In-Bay Disposal

Although the LTMS Plan’s 20% in-Bay disposal target was exceeded in 2016, the actual in-Bay
disposal volume of 852,049 cy did not exceed the 1.25 million cy annual limit. In-Bay disposal
volumes in 2017 and 2018 will be averaged with the 2016 volumes to create the next average
period (Table 1).
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Dredging Volumes Under LTMS, 2000 through 2017 (cy)* e

Calendar | In-BayDisposal InBay |In-Bay%of| Reuse/ Reuse% | Ocean |Ocean% .| 3-yrin-Bay
i ) Total Dredging

Year Target** Disposal Total Upland ofTotal | Disposal | ofTotal averages
2000 2,800,000 880,000 22.3% 2,294,676 58.1% 775,000 19.6% 3,949,676
2001 2,800,000 2,041,936 56.1% 1,028,256 28.3% 566,679 15.6% 3,636,871

2002 2,800,000 1,887,083 55.4% 650,051 19.1% 866,400 25.5% 3,403,534] 1,939,673
2003 2,800,000 1,890,000 51.8% 646,337 17.7% 1,113,814 30.5% 3,650,151
2004 2,412,500 1,312,829 52.0% 869,452 34.5% 341,000| 13.5% 2,523,281

2005 2,412,500 1,473,253 23.3% 4.718,716( 74.5% 137,717 2.2% 6,329,686 1,534,316
2006 2,412,500 1,816,866 42.0% 1,558,487 36.0% 954,456| 22.0% 4,329,809
2007 2,025,000 1,249,338 28.8% 1,527,549 35.3% 1,554,362 35.9% 4,331,249

2008 2,025,000 1,512,098 35.4% 2,587,094 60.5% 175,855 4.1% 4,275,047 1,289,765
2009 2,025,000 1,107,859 28.6% 2,688,264 69.5% 72,289 1.9% 3,868,412
2010 1,637,500 1,139,780 56.5% 591,595 29.3% 285,460 14.2% 2,016,835

2011 1,637,500 1,668,043 50.7% 971,368| 29.5% 652,970 19.8% 3,292,381| 1,209,659
2012 1,637,500 821,153 31.5% 1,014,561 38.9% 772,760 29.6% 2,608,474
2013 1,250,000 987,268 31.1% 553,006 17.4% 1,632,515 51.5% 3,172,849

2014 1,250,000 1,213,331 57.4% 770,618| 36.5% 130,006 6.1% 2,113,955| 1,124,045
2015 1,250,000 1,171,535 37.3% 1,251,958 39.9% 717,555 22.8% 3,141,048
2016 1,250,000 852,049 31.2% 1,117,833 41.0% 758,887( 27.8% 2,728,769

2017 1,250,000
2018 1,250,000

Mean 1,354,378 1,461,169 676,925 3,492,472
Total 23,024,421| 38.8% 24,839,881 41.8% | 11,507,725 19.4% | 59,372,027

* Final volumes based on post-dredge surveys. May differ from volumes published in individual DMMO Annual Reports.
** Not including 250,000 cy Contingency Volume

Table 1.

Dredging and placement volumes under the LTMS program, 2000-2016.




2016 DMMO Annual Report
December 2017

Beneficial Reuse and Upland Placement

In 2016, approximately 1.1 million cy of dredged sediment (41% of the total dredged) was
beneficially reused or taken to upland placement sites. Eight beneficial reuse sites were used by
dredging project sponsors (Table 2). These sites range from large engineered sites to small upland
placement sites. It is important to note that these sites have varying equipment, logistical, and
sediment characteristic requirements. More detailed information for each of the beneficial reuse
sites that received dredged sediment in 2016 is provided below:

Placement Location Sediment Placed (cy) R:?ﬁ?}g;::; d
Montezuma Wetlands Restoration Project 691,087 62%
Cullinan Ranch Restoration Project 259,992 23%
Winter Island 66,146 5.6%

San Rafael Rock Quarry 17,002 1.5%
Napa Valley Marina Upland Site 6,950 0.6%
Imola Avenue Upland Site 30,971 3%
Napa Partners Development Property 31,739 3%

SF-8 Bar Channel Site, Eastern Portion 13,947 1.3%
Total 1,117,834 100%

Table 2.  Beneficial reuse or upland placement sites that received dredged sediment in 2016

¢ Montezuma Wetland Restoration Project (MWRP)

In 2016, the majority (62%) of the beneficially reused dredged sediment, approximately
691,000 cy, was taken to the MWRP. The sediment came from eight maintenance dredging
projects: Most of the volume (559,569 cy) came from two USACE federal channel dredging
projects - 503,823 cy from Oakland Harbor and 55,746 cy from Redwood City Harbor. The
remaining volume came from dredging projects at the Port of San Francisco Berth 35 East,
54,065 cy; Chevron Richmond Long Wharf, 30,852 cy; WETA Central Bay Facility, 29,344
cy; Phillips 66 Rodeo Terminal, 3,322 cy; Amports Benicia Port Terminal, 13,125 cy; and
the last disposal from the Port of Redwood City’s 2015 dredge project, 810 cy.

e (Cullinan Ranch Restoration Project

In 2014, USACE, BCDC, and the Water Board revised their permits for this tidal marsh
habitat restoration, increasing the volume of dredged sediment authorized for placement
from 450,000 cy over 50 acres, to 2.8 million cy over 290 acres of the 1,575-acre site. The
USACE federal channel dredging project at Richmond Inner Harbor provided the most
dredged material, 219,946 cy, to the Cullinan Ranch Restoration Project site in the San
Pablo Bay National Wildlife Refuge. The Mare Island Dry Dock and Paradise Cay Yacht
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Harbor maintenance dredging projects placed 36,170 cy and 3,876 cy of dredged sediment,
respectively.

e Winter [sland Levee Placement

Winter Island, located at the confluence of the Sacramento and San Joaquin rivers, was sold
to the Department of Water Resources in 2016 and is no longer available as a beneficial
reuse site for dredged material. Valero and the USACE Oakland Inner and Outer Harbor
projects were the last to dispose dredged material at Winter Island before it was sold. In
March and April 2016, USACE disposed 62,159 cy of sediment at Winter Island and in
May, Valero placed 3,987 cy of sediment there to raise and reinforce the perimeter levee
protecting managed waterfowl habitat.

e SF-8 Bar Channel Site, Eastern Portion (sand only)

In 2016, Phillips 66 Rodeo Refinery Terminal and San Francisco Marina West Basin
maintenance dredging projects respectively placed 1,914 cy and 12,033 cy of dredged
sediment within the eastern portion of SF-8. This site is considered beneficial reuse because
the sand placed there nourishes the littoral cell. The western section of SF-8 is used solely
by USACE. In 2016 the USACE hopper dredge the Essayons dredged the Bay’s Main Ship
Channel and disposed 5,396 cy of sediment at SF-8.

e Napa River Upland Sites
Two upland beneficial reuse disposal sites were used by USACE during their dredging of
the Napa River navigation channel in 2016. The Imola Avenue upland disposal site and the
former Napa Pipe property, now known as the Napa Partners Development Property, are
both adjacent the river and in the vicinity of the dredge footprint. Over the course of four
months the USACE contractor, Ahtna Engineering, hydraulically and mechanically dredged
and placed 30,971 cy of sediment at Imola Avenue and 31,739 cy at the Napa Partners
Development Property disposal area.

e Upland Placement

Napa Valley Marina placed 6,950 cy of fine-grain sediment at an adjacent upland site for
agricultural use; and 17,002 cy of sediment dredged from the San Francisco Marina West
Basin sand trap was placed at the San Rafael Rock Quarry.

Sediment Suitability for In-Bay Unconfined Aquatic Disposal

Approximately 97% of all sediment dredged in 2016 was suitable for unconfined aquatic disposal in
the Bay (SUAD) (2,634,413 cy of the 2,728,769 cy total). In accordance with the LTMS Program,
much of this material was beneficially reused. Five projects dredged in 2016 included some
sediment that was not suitable for unconfined aquatic disposal in the Bay (NUAD). The NUAD
sediments originated from Blue Water Yacht Harbor, Clipper Yacht Harbor, WETA Central Bay
Operations and Maintenance Facility, the Port of Oakland, and Redwood City Harbor. In total,
these projects generated 94,356 cy of NUAD sediment, or approximately 3% of the total volume
dredged (Table 3). In each case, the sediment was not directly toxic in bioassays but were
determined to be NUAD for the Bay based on sediment chemistry (e.g. they exceeded a Total
Maximum Daily Load (TMDL) concentration limit) and restoration site acceptance criteria.
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Project NUAD Volume (cy) Reason NUAD Placement Site
Blue Water Yacht Harbor 7,051 Mercury, PCB SFDODS
Clipper Yacht Harbor - 8,450 PCB SFDODS
\F/:E:!’i.?yCentral Bay-Operations and Maintenance 8 661 Mercury, PCB MWRP
Port of Oakland Berths 60, 61, 62, 63 10,094 PCB SF-DODS
Redwood City Harbor (USACE) 60,100 PCB SFDODS/MWRP
Total 94,356

Table 3.  Projects dredged in 2016 with NUAD sediments
Dredging Equipment Used

Almost all of the dredging inside the Bay in 2016 was performed with clamshell dredges. The
USACE historically used a government-owned hydraulic hopper dredge to maintain three federal
channels in addition to the main ship channel: Richmond Outer Harbor, Pinole Shoal Channel, and
Suisun Bay Channel. However, due to the decline of Delta smelt, the USACE has not been able to
secure an incidental take permit from the USFWS for use of a hydraulic dredge in Suisun Channel
in recent years. As a result, USACE has contracted for mechanical dredging of this channel.
(However, the Suisun Bay Channel was not dredged at all in 2016 due to contracting issues). The
USACE’s west coast hopper dredge, the Essayons, was deployed in San Francisco Bay in 2016 to
dredge the main ship channel, Pinole Shoal and Richmond Outer Harbor only. The four remaining
federal navigation channels, Richmond Inner Harbor, Oakland Inner/Outer Harbors, and Redwood
City Harbor, were dredged with a clamshell dredge. Projects on the Napa River project were the
exception in 2016; the USACE Napa River navigation channel dredging was conducted by Ahtna
Engineering using hydraulic and mechanical dredges; and the privately-owned Napa Valley Marina
used a hydraulic dredge to place sediment at its own upland placement site.

In addition to the maintenance of the navigation channels, in 2016 the Essayons performed test
dredging in Pinole Shoal after it underwent routine repairs/maintenance at the Mare Island Dry
Dock. During these sea trials the Essayons dredged 2,855 cy in two trails and disposed of the
sediment at SF-10. Because this activity took place outside of the environmental work windows, it
is considered “owed” to beneficial reuse per the NMFS amended 2015 LTMS Programmatic

Biological Opinion?, and the equivalent volume will be placed by USACE at a beneficial reuse site
in 2017.

3 Available in the Long Term Management Strategy for the Placement of Dredged Material in the San Francisco
Bay Region. www.spn.usace.army.mil/Missions/Dredging-Work-Permits/LTMS/

10
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Environmental Work Windows

As the result of programmatic consultations on the LTMS Program, environmental work windows
encourage projects to work when sensitive species are not present in the San Francisco Bay and its
tributaries. These windows vary depending on project location and for many projects begin either
on June 1 or August 1 and lasts through November 30 of each year. On July 9, 2015, NMFS issued
an amended LTMS Programmatic Biological Opinion for salmon, steelhead, and green sturgeon®.
This update addresses green sturgeon and modifies some environmental work windows (Coho
salmon). For the first time, the amended biological opinion allows some projects to plan to work
outside the established windows provided that the dredged sediment is placed at a beneficial reuse
site benefitting fish habitat. It further provides the LTMS agencies the ability to authorize limited
dredging (up to a cumulative total of 50,000 cy) outside the window, without further consultation
with NMFS, when unforeseeable circumstances delay project completion.

Environmental work windows applied to 27 of the 28 dredging projects conducted in 2016°. Most
of these projects began work in or after the month of July, and 18 of them were completed entirely
within their work windows. Ten of the projects (4 USACE and 6 other projects) were dredged
partially outside the windows (Figure 4).

Of the 27 projects subject to the environmental work windows, five non-USACE projects (Benicia
Marina, Larkspur Marina, Mare Island Dry Dock, San Francisco Marina West Basin, and Port of
Redwood City) had unforeseen delays and requested and received extensions from DMMO to
perform minor amounts of dredging that could not be completed by the close of the salmonid and
herring work windows. These non-USACE projects combined dredged 18,839 cy after the window
closed on December 1. As detailed in Appendix 2, Benicia Marina’s material dredged in December
(1,637 cy) was placed at SF-9, and the sediment from Larkspur Marina (339 cy) was placed at SF-
10. The Mare Island Dry Dock finished up its 2016 project in December and placed its last 4,020 cy
at Cullinan Ranch Restoration Project. San Francisco Marina West Basin took 12,033 cy of sand to
the San Francisco Bar disposal site (SF-8) in December; and the Port of Redwood City project
finished its 2015 dredging in January of 2016 with a disposal of 810 cy at Montezuma Wetlands
Restoration Project. In addition, one federal project, the USACE’s Napa River project continued
into December with 22,928 cy dredged and placed at as nearby upland site, not benefiting fish
habitat.

Oakland Inner and Outer Harbor, Redwood City Harbor, and Richmond Inner Harbor channels
projects planned ahead for likely dredging after the work windows closed in late 2016. Together,
these 3 projects dredged 110,384 cy between December 1 and December 31 (see Appendix 2). The
USACE continued dredging the Oakland Inner and Outer harbor project in the early months of
2016. This continuing dredging project totaled 687,276 cy. For a few weeks in early 2016, the
Montezuma placement site was unable to accept material deliveries, causing a diversion of
approximately 167,000 cy to SF-DODS. Paradise Cay Yacht Harbor project received approval for
planned dredging outside their windows (in May after the closure/before the opening of the

+  http://www.spn.usace.army.mil/Portals/68/docs/Dredging/LMTS/LTMS%20NMFS%20BiOp%207 9 2015.pdf

3 Valero Refinery has a separate consultation with the state and federal resource agencies and is not managed under
the programmatic LTMS work windows. The dredging of the Main Ship Channel also does not follow the LTMS
work window and is not included in the annual volume totals.

13
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Chinook salmon and steelhead window in June) and placed 3,876 cy at Cullinan Ranch Restoration
Project. Per the terms of the updated 2015 NMFS LTMS Programmatic Biological Opinion, all
sediment dredged from these projects after November 30, 2016 was beneficially reused for tidal
wetland restoration projects that benefits fish habitat.

27 Projects subject to Work
Windows in 2016
dredged 2,684,441 cy
- 10 projects dredged
17 projects dredged 923,979 cy
’
1,760,462 £y OUTSIDE Work Windows
WITHIN Work Windows SR

rerzd o - 34% of total

66% of total & =

4 USACE Projects 6 non-USACE Projects
dredged 901,264 cy outside dredged 22,715 cy
Windows outside Windows
98% of out-of-Window 2% of out-of-Window
dredging dredgi

Figure 4. 2016 projects and dredge volumes relative to environmental work windows

Essential Fish Habitat (EFH) Compliance

In June of 2011, the USACE and EPA signed an agreement with NMFES entitled, “Agreement on
Programmatic EFH Conservation Measures for Maintenance Dredging Conducted under the LTMS
Program (Tracking Number 2009/06769).” Under this EFH agreement, the LTMS agencies report
annually on projects that trigger provisions related to elevated levels of contaminants in the residual
(post-dredge) sediment surface, and that used minimization measures to reduce potential adverse
effects to eelgrass and other submerged aquatic vegetation.

One project dredged in 2016, the Larkspur Marina, had elevated contaminant levels in the sediment
potentially exposed after dredging (the residual, represented by “z-layer” samples). Per the EFH
agreement, the DMMO required an evaluation of the bioaccumulation potential of the sediments to
determine whether additional contaminant-related management action was warranted. Larkspur
Marina’s evaluation of the potential bioaccumulation of PCB compounds in invertebrate test

12
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organisms indicated that relevant toxicity thresholds would not be exceeded, thus, environmental
harm would not likely occur, and the project was approved to proceed without further management
action.

The EFH agreement also includes minimization measures to protect eelgrass. Four non-USACE
dredging projects in 2016 were within 250 meters of eelgrass, and therefore were required to use
silt curtains to minimize impacts of dredging-related suspended sediment plumes on eelgrass: Blue
Water Yacht Harbor, Clipper Yacht Harbor, Paradise Cay Yacht Harbor and the Strawberry
Channel. Portions of two USACE projects, Richmond Inner Harbor and Oakland Harbor, were also
within 250 meters of eelgrass beds. The USACE dredging projects did not deploy silt curtains, but
used an option in the EFH consultation and instead performed light monitoring and completed pre-
dredge and post-dredge surveys of eelgrass areal extent in the vicinity of the dredging projects to
determine if there were deleterious effects. The combination of light monitoring and survey data
showed no observable adverse effects to eelgrass from the two USACE projects.

Appendix 3 summarizes the non-USACE projects that triggered any provisions of the EFH
agreement in 2016. Similarly, Appendix 4 summarizes the USACE dredging projects that triggered
provisions of the EFH agreement.

III. RELATED ISSUES

DMMO Projects and Sediment Quality Database

LTMS funds were used to develop a web-based data management system to store, retrieve, query
and update sediment quality data and information in support of the DMMO. The DMMO’s San
Francisco Bay dredging and disposal database is now available online (www.dmmosfbay.org). The
database contains sediment testing data from years 2000 to 2016, and the database has been
designed to allow dredging project sponsors, labs, and consultants to upload their project data
directly into the system on an ongoing basis. Historic Sampling and Analysis Plans (SAP) and
Sampling and Analysis Results (SAR) reports are available to download for individual projects, and
historical sediment testing data (including chemical and bioassay testing results) can be queried
both for individual projects and regionally.

SediMatch

The San Francisco Bay Joint Venture (SFBJV), with DMMO and LTMS agency support, developed
SediMatch, a sediment placement site database and web tool to improve and increase the matching
of dredging projects with appropriate beneficial reuse sites. In addition to SFBJV and BCDC, the
Bay Area Flood Protection Agencies Association, the Bay Planning Coalition and others wanted to
bring the dredging/sediment supply and the wetland restoration communities together for the shared
goals of creating healthy wetland habitats and maximizing beneficial reuse of sediment. SediMatch
launched in November 2016, and the DMMO database will soon be linked to the SediMatch web
tool. The funds to support this effort were made available through a USEPA Water Quality
Improvement Grant. SediMatch is hosted by San Francisco Estuary Institute (SFET) and can be
found at http://sedimatch.sfei.org
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IV. LOOKING AHEAD

As mentioned, the LTMS Transition Period ended after 2012, and the final 1.25 million cy annual
in-Bay disposal volume limit has been in place since that time. However, in response to concerns
about the limited availability/affordability of reuse sites for many projects, the LTMS Management
Committee in 2015 authorized DMMO to use the 250,000 cy/year “contingency volume” if needed,
without requesting project-specific approvals from the Management Committee. This flexibility
reduces the potential for triggering dredger-specific “allocations” as a result of an occasional
anomalous dredging year (under the Management Plan, the contingency volume does not count
against the three-year average volume limit of 1.25 million cy/year). Actual in-Bay disposal in 2015
and 2016 remained below 1.25 million cy, so the use of the contingency volume has not yet been
needed. However, 2017 is projected to be a relatively heavy dredging year, so it is possible that
some, or all, of the contingency volume may be used for the first time.

SFEI has begun working with dredger-collected sediment testing data to develop and assist with
management questions regarding sediment characterization. In 2016 the Regional Monitoring
Program Steering Committee approved SFEI’s work on evaluating parameters to help make future
bioaccumulation assessments more consistent and predictable by identifying regionally-appropriate
toxicity reference values (TRVs). Also approved was SFEI’s support for USACE’s management of
the DMMO Database.

With SediMatch now online the DMMO agencies encourage dredgers and restoration site operators
to begin populating the site with information and using it actively in 2017. As an interim effort, the
DMMO agencies have also begun to update and catalog map-based information about existing and
planned beneficial reuse sites.
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V. CONTACTS AND LINKS
DMMO MEMBER AGENCIES’ PRIMARY STAFF CONTACTS:
USACE James Mazza (415) 503-6775 james.c.mazza@usace.army.mil
BCDC Brenda Goeden (415)352-3623 brenda.goeden@bcdc.ca.gov
RWQCB  Beth Christian (510) 622-2335 echristian@waterboards.ca.gov
EPA Jennifer Siu (415)972-3983 siu.jennifer@epa.gov
SLC Al Franzoia (916) 574-0992 al.franzoia@slc.ca.gov
RESOURCE AGENCY CONTACTS:

CDFW Arn Aarreberg (Bay Region) (707) 576-2889 arn.aarreberg@wildlife.ca.gov

Craig Weightman (Tributaries) (707) 944-5500 craig.weightman@wildlife.ca.gov

Jim Starr (Delta region) (707) 944-5500 jim.starr@wildlife.ca.gov
USFWS Ryan Olah (Bay region) (916) 414-6625 Ryan Olah@fws.gov

Kim Squires (Bay-Delta region) (916) 930-5634 Kim_Squires@fws.gov
NMFS Sara Azat (707) 575-6067 Sara.Azat@noaa.gov

USEFUL LINKS

DMMO WEBSITE (guidance documents, etc.):
www.spn.usace.army.mil/Missions/Dredging W orkPermits/DredgedMaterialManagementOffice(DMMO).aspx

DMMO DATABASE WEBSITE: www.dmmosfbay.org

LTMS WEBSITE: www.spn.usace.army.mil/Missions/DredgingW orkPermits/LTMS.aspx

LTMS 12-YEAR REVIEW:
www.spn.usace.army.mil/Missions/DredgingWorkPermits/L TMS/LTMSProgram 12 YearReviewProcess.aspx

PROGRAMMATIC EFH CONSULTATION AGREEMENT and MERCURY UPDATE:

www.spn.usace.army.mil/Portals/68/docs/Dredging/LMTS/LTMS%20EFH%20full%20signed%20agreement%20FIN
AL%206-9-201 1.pdf

www.spn.usace.army.mil/Portals/68/docs/Dredging/LMTS/EFH_Modification Mercury Bioaccumulation Testing.p
df

PROGRAMMATIC ESA CONSULTATION:
https://pcts.nmfs.noaa.gov/pcts-web/dispatcher/trackable /WCR-2014-
15997overrideUserGroup=PUBLIC&referer=%2fpcts-
web%2fpublicAdvancedQuery.pcts%3fsearchAction%3dSESSION SEARCH

15



91

692'82.°C | IWE'ISL | YOV'80L | 860°LSE | Z9L'SYT | SHL'vPL | €VO‘EEL | S69°ZLZ | L9Z'SLL | LIS'OVL | 68G°G9) | 8LL'OL | Llg'sZT V1Ol ANVHO
g : _ : ; zve’ 9.9’ gz’ ; ¥29'6 igl'or | 0 SiiS |seods|d UERIG
1888561 0 990'vEl | OL8'LZl | 002 6S LG¥ 88 ¢ 88 2908 ¢y 0L | ¢le L } desaq ‘sqog-4s
ee8'ZLL‘L | GoE'BYL | 866°0¥E | L1LG'GO LEL'OL 0 18.°8 0 £98°2 6SC'EEL | G96'SYL | LEB'EC | LLE'SEL "0)@ ‘pueldn ‘esnay
6v0'268  9.6°L ove'sez 112691 890°69L 2Z69'GS  ¥LO'9E  6L0°Z6L O 0 0 0 0 feg-ul 1v1i0L
v65°'829 LE¥'90C | 067'96 | 6G9'€8 | 8vS'Se | LlZ'Le | 6¥C'68L | O 0 0 0 0 zeneoly ‘| L-4S
6SZ'v9L | 6EE Lez's €82'09 | 2L9'LL | LEL'0L | 1618 0.2 0 0 0 0 0 Aeg ojqed ues ‘0L-4S
96165 L€9°) 889°Ll ¥0S'9 096'clL L0v'61 0 0 0 0 0 0 0 Jens zauinbie) ‘6-4S
(£2) 29 AON 190 dag bny Inr unpe e ady 1B\ ge4 uep 9}|S Juawade|d
Iejo|
(euurey) diys urepy o Surpnpxa) adA ], yuswade[d £q sown[oA 3uldpalq 9102
T XIANdddV
2102 13qwiada(g

Hoday [enuuy OWING 9102




(zeanjeoly) L1-4s = 2nig

(Reg unsing) gL-4s = Aeig
(ojqed uesg) gL-d4S = umoag

L1

nay/|

puejdn = uaain

LT/9/2T

(aug ueasQ daaQ) SQOQALS = Yuid
g-4S = pay

s[e)o} Ul papnjaul Jou awnjoA ()

sbo| [esodsip Ajj@am oN v |

Ejep ajg/dwosul 10 AsAins abpalp1sod ou jawnioA Nig .

"Bl T TPE IGL ] oL Gre  JePL PPl JePO Cel | [TZE0FL_ |68G GoF [BPL 0L [ZIE Gee IV LOL ONVHD

162 2L 0 0 162 el |0 0 0 0 0 4 0 0 10 01-JSHOgdVH ¥31N0 ANOWHOIE 30VSN
€0ez'zzz 0 0 8/8's9 |0 0 0 GZg'9GL [0 0 0 Q 0 1 1-4S "H0gdvYH ¥31.N0 ANOWHDIY '30VYSn
9v6'6LZ pZ¥'oL  |LLO'ESL [LIG0S [0 0 0 0 1] 0 0 0 0 asnay/pueldn "uedlind HOgHVH Y3INNI ANOWHOIY 'F0VYSN
ov1'SG 9yl'6S |0 0 0 0 0 0 0 0 0 0 0 Ssnay/pue|dn "BWNZaluop HOFHVH ALID OOMAIH 'F0VSN
925°.2 9 92g'g 00z'6z_ |0 0 1] 0 0 0 0 0 0 Uead) 'yOgdvH ALID OOMATH '30VSN
3GE'S0Z 0 £¢8'68L |£€S'GL |0 0 0 0 0 0 0 0 0 1 1-4S HOgHYH ALID AOOMAZY 'FOVSN
1827201 [ 0 pePSy  |2€8'19 [0 0 0 0 0 0 0 0 01L-4S T1INNYHD TVOHS JT1ONId 'J0VSN
65129 0 0 1) [1] 1] 0 0 0 0 29¥'09 [269°L |0 PUB[S| JBIUIAM "HO8HVYH Y3LN0 ? YINNI ANV IMVYO 'F0VSN
065'965 [ 9¥9°'LZL |09L'v6 002’65 |00¥L8 |0 97908 L6¥'98 [A¥AP] ¥29'6lL [L8L'9r [0 UEad0 'HOEHYH H31N0 B YINNI ONYIMYO 'FOVYSN
€£Z8'E0S viz'ge |0 9 4] 0 a 0 0 6GE £EL |E0S'GB |0¥Zee |L0S'veZT BWNZ3JUOW HOaYVYH Y31N0 ® YINNI ANYIMYO 'F0VSN
60229 8z6¢2Z |000°GL [oo0'SL  |[L8l'6 0 Q 0 0 0 0 0 0 asnay/pueldn "H3AIY YdYN J0VSN
(ogg'egz) [0 0 0 3 0 0 0 (088'9gz) [0 0 0 0 8)IS [esodsig Yyoeag UBa20 TJINNVHO dIHS NIV '30VSN
{96€°G) 0 0 0 0 0 Q 0 (96€°G) 0 0 0 0 8-4S "1INNYHD dIHS NIYIN '32VYSN
e 62 [i] YYE6E 0 [1] 0 Q 0 [4] 0 0 0 0 BWNZSJUON ‘A0 @duBuajule ¥ suopelad Aeg (equsd V.IIM
SZL'EL 0 0 LoL'2 vzo'LlL |0 0 0 0 0 0 0 0 6-4S 30 A0 "'YNIYVYIN Or3TIVA
YE6'0Z 0 0 0 1] 0 Q 0 vEE 02 0 0 0 0 SAog-4S -0d3IVA
10¥'61 0 0 [1] 0 L0¥'6L |0 0 0 0 0 0 0 6-4S ‘Od3 VA
186'E 0 0 0 4] 0 0 0 L86'E 5] 0 0 0 SSNay/PUE[S| IAUIM ‘OYTTVA
116'S 0 599°C ovZ'C Q 0 0 0 0 4] 0 0 0 11-dS TTINNVYHD AYYIGMVYHLS
€E0'CL €go0'zL |0 0 9] 0 0 0 0 1] 0 0 a 3sNay/g8-d4S 'NISYH LSIM YNIYVIN ODSIONYYD NVS
20021 0 SLZ'8 0 0 0 18.'8 0 0 0 5] 0 9 8snay/AIenD %90y 'NISVYE LSIM 'VNIYVYIN ODSIONYYHL NVS
S90'vS 0 s90'ps |0 Q 0 0 0 0 0 0 0 0 9sNay/eWNzajuo 1se3 GE YUag "ODSIONYHd NS 4O 1HOd
2iV' LY 0 0 0 0 0 Zivivy |0 0 Q 0 0 9] SA0Q-JS 1S3 SE UUag 'OOSIONY YA NVS JO 1HOd
0L.°0% 0 0 0 0 0 0Ll0v |0 0 ¢ 0 1] 4 SA0d-4S /z YHeg 'ODSIDONVYHD NVS 40 1H0d

018 0 0 0 0 0 0 0 0 0 0 0 0L8 (1 ®posid3 Jo}sal ay)) BUINZSJUOW 'SSAIBYM "ALID AOOMATH 4O 1HO-

¥6001 0 ¥60'0L |0 0 0 0 0 0 0 0 [1] 0 SQ0Qd-JS 'edoueusiuey H1H3E 'ANVYIMYO JO 1504

9t0'88 0 log'zL |0 SpL'6L [0 0 0 0 0 4 a 0 | L-dS "soueusjuleiN H1¥39 "NV IMVYO J0 1¥0d
ZZE'e 0 ZZE'E 0 0 0 0 [1] 0 0 a a 4 35Nay/EWNZejUoW M IYNIWHIL 03a0Y 99 SdIT1IHd

VL6 L ) VLGl 0 0 0 0 0 0 0 0 0 0 9sNay/8-d4S TIVYNIWHIL 0IFA0Y 99 SdITIHd

LEL'Y 0 0 0 0 0 YA 0Z6°2 0 0 0 0 1 1 1-dS "2 UaAT - HOEHVH LHOVA AYD 3SIAvdYd

978'¢ 0 3 0 0 0 0 0 978'¢ 0 0 4 0 asnay/pueldn - UBUl|IND ‘ZusAT - HOEHVH LHOVA AYD 3SI1Avyvd
0S6'9 0 0 0 0569 0 0 Q 0 0 0 0 0 pue|dn/asnay 'WNIMVYIW ATTIVA VAVN
901’2 0 0 0 Z84 vZo'E 00,2 0 0 0 0 0 0 01-4S'dN 1D IHDVA NIYVIA
0l179¢ 020y oci’ze |0 0 0 0 0 0 0 0 0 0 asnay/pue|dn - Ueul||ND MD0AAYA ANVISI IHVYIN
898'6Z 6EE 0EL'8 8v0'E LIEE ELL'Z 1609 0112 0 0 0 0 0 01-dS "Z1UaAT - YNIYVYIW HNdSHMEYT
Y00’y 00’y | 1-4S "2 IUBAT - YNIFVYIN JNdSHYVYT
6EE L 0 0 coP'y 9E6°2 [1] 0 0 0 0 0 0 0 6-4S ‘dwey 120g Ml 'Wd¥N 4O ALID
0S¥'8 0 0 0S¥ 8 0 0 [1] 0 0 0 0 0 0 SA0d-1S HOogdVYH LHOVA ¥3d4dIMD
68ELZ 0 Zr9 €E8CL |VI6L 0 0 0 0 0 0 0 0 11-4S *HOg8VH LHOVA ¥3ddIN2
258'0¢ 0 z6g’'0e [0 0 Q 0 0 0 0 0 0 0 9sNay/ewnzajuoly "JHYHM ONOT ANOWHOIY NOYAIHD
€L’ 0 160°L 0 229'9 0 0 0 0 0 0 0 01-4S 'JHYHM DNOT ANOWHOIY NOYHAIHD
8pG'L. 0 0 0 0 8yS'SZ 00092 [ooo'9z [0 0 0 0 1] | L-dS "2 UsAg - VNIIVIN INVESIHE
16072 0 0 0 0 LG0'L a 0 [1] 0 0 0 0 SA0d-4S HOgYdVH LHOVA Y31V 3N18

L£9'91 LEQ'L ooo'sL |0 1] 0 0 0 0 [ 0 0 0 6-4S "WNIYVYW VIDINTg|
889°C 0 889'Z 0 0 0 0 0 0 1] 0 0 0 6-4S "L HOdWY "ANYJWOD TVNIWETL 1H0d VIDINTE

,mma_‘.m_m 0 czL'er |0 0 0 0 0 0 5] 0 0 0 pue|dy/EWnzajuoly ' 1 HOJINY "ANYJWNOD TYNIWNTL 1HOd VIJINTIg
pAno) JOA

9102 2ag AON 190 nmw m...( ne unp >mn>_ ._QQ ey qad uep uUQ.—D._n_
19lo1d £q sawnjop SuiSpalq 9102
¢ XIANdddV
2102 18quiadeqg

Hoday |enuuy OWING 9102



81

"Bpos|de Jegqwaoeq osnoy uiseg 1Sap
uum pajerposse sanss! H43 OoN g€0'62 §'0 8g’l JoquianoN g Ainp| SYL0007800Z | 1BRUBURE |\ o couely ues
‘siglawl sz uiymm sseibjea oN pueidn
- oS5y
UM pale|oosse sanss| N_M_Mm_nm L0E'ZhL 6€'61 4 e SEEEOO-ELOC L o SE 42 Sape
Oy mmEm_mm ﬂ 6 vr6e » Ane - sunp EEOD pueidn 09S[ouURI4 UEBS JO UO4
i /S90g-4s
Spos[as ) Jaquaydag saoca-4s
UM pajejoosse sanss| H43 ON O¥L'86 EE'LL 19°9€ - 1snBny S06000-1 02 T syuag puepieQ Jo uod
‘siajawl 0§z Ulyum sseibjaa oN
‘aposida asnay
Yyim pajernosse sanss| H43 ON 9€Z's 9101 S'0S 18qUIBA0N LEYOO-¥LOZ |eloyauag 03poy -99 sdljud
'siglaw 0SZ uuyim sseibjes oN pueidn /g8-4s
SUISEq
yuMm peoleoosse sanss| H43 ON 0S6'9 z' g8 18qopo - Ainp z.womcoo |esodsip euuep Asjjen edeN
'sisjew 0gZ Uyum sseufjea oN gloz aBpaip ausup
‘aposida
Yyym paieloosse sanssi H43 ON 901", V'E ge Anp - sunp N99000-5L02 0L-4S8 qnio woeA uveip
‘sig)ew 0GZ Ulyum sseibjaa oN
‘aposida asnay
yum paljeloosse sanss| H43 oN 0LL'9E Ze's Le'gl JaguianoN | LEDO-B00Z |e1oyauag sooQq Aig puels| aien
'si918W 05z ulyww sseibjae oN ‘puejdn
=) sJojsi[of=]
. 180190 dwey 1e0g
UM polEjDoSSE Senss| 0 ¢ ; - 5 o
.EEME o_mN e mmﬂm__ww on BEE'L €80 €'l - jequeaideg | Y6Z00-TTOT 645 S P -BdBN 10 KIS
‘aposida ; [ asnay
yim pajeoosse sanss| H43 oN g95'gc =T AN L'ty ”g_ e n__w 75000-600T |eloyauag | Heum - Buo uciaay)d
‘sI91eW 0GZ UM Sseibjaa oN R ‘puejdn ‘0T-4S
BposIas
YIM pa1eio0sse Sanss| H43 ON B¥S' 2L S'9l 59'/E 1snBny-aunr 96£00-¥10Z TT-4S BULEW SUEqSUE
's1918W 0GZ Ulyam sselbjaa oN
TPUSIOD -
UM paleioosse sanss| H43 ON LE9'OL 6¢ 96'91 Mﬂﬁ.ﬂﬂﬂg 19000-+T0Z 645 eulep elojuag
‘s19183W 0SZ UlupMm sseibjaa oN N
"~ POt . |euua)
UUM p3JE[D0SSE SaNSS| H43 ON £18°'GL 69'2 52°8 JaquIBACN EE000-¥LOZ | dUMI/63S epuag - spoduly
'sig]18ll 0GZ UlyuMm sseibjea oN e
T 532 ) So0v] TSOWnN | oS
sanssj asuejjdwio A2) swnjop aBpai ajeq abpal awep j122[ol
i idwod Haa | (A9) I9A 9BP2IA| oo, aBpaig | easy popuusg | A ®BPA | o S5vsn | Juswaesely N 329foud

s)o0loig

Buibpa.q eoutuaUIEl JOVSN-UON 9102 € Xipusddy

Arewrung asuerduwo) i s193lo1d [e1apa-uoN 9102

€ XIAN3ddV

2102 19quiadag

Hoday [enuuy OWING 2102



61

1elgeH ysid |lepuassy = H43
a)s |esodsi( uea2Q dasQ oosiduel4 UBS = SAOJ-4S
) |esods|( zeneoy = | L-4S

a)s |esodsiq Aeq o|qed UES = 0}-4S
9)s |esods|g zeuinbied = 6-4S
jeuueyn Jeg oosppueld uesg = g-4S

SHU{ SYClVOT
ejoud o) ueid uopoajoid sselblaa ; . . J2qUIBAON
0} Bujpioooe paAojdep ueLNS L1B'S 90 gLl - 199010 LEZOO-LLOE TT-ds jouuBYyD Ausgmens
WS 'si@18w 0gZ uiyum sseib a3
Speq-SSeIOToT ENoH
109104d 0} uejd uopoasjoid sseibjas . ) ) P |epiyeuag logieH
[e}} mC_ﬁ.._OSN poAojdap uieuna €108 SL'6 S.L'6 1N - yauepn N¥#E000-510C pueidn/oL woe A Aen asipeled
WS 'si218wW gz uiyum ssesb |a3 -4S 'LL-d4S
‘3S| uOofle|NWN22E0|g
B Jou aie Jakel-z u] Ssg0d
@ouBUBUIE]
1ey) paunouod S4NN -oposida zl8'EE 1L 9L L JaqwedsQ - unr | N9EO00-SL0Z oi-ds eunen ._su%_{qw._
Yim pojejposse sanss| H43 ON
'sigaw 0Gg ulyum sseubjaa oN
‘spaq sselbjas
102)0.4d 0} ue|d uonoajoud sseibjas JaquaAoN 2
Y : - - - loque oeA Jadd
o1 Buipiooos pekoidep WELNo 6€8'62 66'%1 ve -oquaides £6T00-ZTOZ |SAOQ-4S ‘TT-4S| J0GIEH IUOBA o
WS "sizjew ggg ulyum sselb |83
SpoY SSEID[SS
j08j04d 0} ue|d uonosjoud sseibjee i . B y IO JUSEA J51BM BNIG
01 Bujpiogoe pakojdep uleuns LS04 se'l c ¥ A4 86T00-TOC SAoa-1s qniD yoeA
Ys susiew ggg ulyum sselb |93
S8nss| UOReUjWIEIUOY JUsW |pes [Enp|Say JOo Quasaid sseibjag i s1o28foid
M pajeposse mu:mm_d_uom_MO ‘ ; 48QUIBAON - mﬂ.muwﬂmm_.m e o N
uum paier | H43 ON rre'se v'EL v -18G01O SSEE0O-LLOZ | =0 A RS LT
su91aW 0GZ uluum sseslljee oN pueldn
‘epos|de euuep
YiM pEpEOEse Senss| Hi3 O [28paap 30U 3ng panoadd] ¥N €'G S6ELO00ELOT 6-4S QNI JUDe A OlSNBA
susjaw 05z uyum sseubjee on
_ 12qQo10
Uim pajejoosse sanss| H43 ON gZL'el c'9 62 -lequiaidag £LS000-€T0¢C 6-4S euuen (edpjuniy afajen
‘suI8)8Wl OGZ Ulyim sseublae opN
IPpOSIas 6
yum pejeoosse sanss| H43 ON 8ZE'PY 98't 8¥'S Aep g 1snBny 8¥200-2i0c 45 ‘Sa0a-4s alsjen
‘sy@jeWl 0geg Uuyum sseiblea oN

L10Z 19quiadag

Arewrwing ssuerduro) HAH s3v9(old [elspajf-uoN 9102
(penunuo)) £ XIANAddV

Hoday [enuuy OWING 9102




0¢

yeyqeH ysid4 [enuassy - H4g

ppY 198l014 UOIRIOISSY PUBISAN BWNZBWUOW = dMAMIA
81lg |esodsiq ueesQ desq 0osiouBl{ UBS = SOOA-4S

8)ig [esods|q zenedly = L1-4S

o)S |esodsig Aeg ojged Ues = 01-4S
a1g |esodsiq zauinbie) = -4
[euuey) Jeg 0JsIouBlH UBS = 8-S

‘spaq
sselbjes j09j01d 0} Bunoyuow b pue 9v6'6LZ 9 g0z 290100 pueidn JOQUEH JaUU| pUOWIYDRY
sAanins sseibjas abpalp-jsod pue-aid ‘ueulng
pawlopad ‘siayew gz ulypm sselb |93
‘spaq pue|s] JajuIAn logieH
sselBjas 109)0.d 0y Bunoyuow by pue 7JG'zZ91'L 9 9/1 s8(-uer ‘50004s J8INQ pUE Jauu| pUepED
shanins sselbjaa abpaup-isod pue-aid dUMIN
palwlopad "siajew Gz uiyum sselb jag
Y617 ¥ES Ly Lie po-une LL-4S ‘0L-4S
‘aposide yym pejelsosse sanssi H43 oN 10QleH JainQ puowyary
s -da 11-4S 'SQ0a4S JoqieH A0 poompa
‘aposida yym psjeloosse sanssi H43 oN 8co'8sz 8L 602 2285 [[PHElRR GUMIA GiEH MO poompay
‘ o(Q-ds < eoys sjoul
-9p0sIde UM POIBIoosSe Sanss! 43 ON 182 L0L 0l 6.8 P0O-08g 0L-4S [eoys sjould
‘aposida yym pajeroosse sanssl H43 oN 60229 L €€ beg-des pUEION denlEden
(A2) (sa1oy) (saloy) eaay syjuoy adAy
sanssj| asueldwod H43 awinjoA ealy 1aloid (301 9Bpaig aBpaig | eus Juswesely awep joafoid
abpaiqg abpaiqg - :

syoaloid Buibpaig asueuajuiely 3OvVSN 9102 ¥ Xipuaddy

2102 12quiad3g

Arewruing douerjduwon HAH s109fo1d [e1epad 9102

¥ XIANAddV

Hoday [enuuy ONING 9102






