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January 27, 2003

Ms. Lucy Long

Shangyu Chemni cal |ndustry Corp.
Room 1403B&C

No. 308 ZhongBei Road

Hangzhou, China

Re: Shangyu Magnesi um Per oxi de
Dear Ms. Long:

The Bureau of Petrol eum Storage Systens hereby acknow edges an

i ndi cati on by Shangyu Chenical Industry Corporation to offer itself as
a supplier of the commodity chenical magnesi um peroxide to
environnmental renedi ation contractors in Florida. Magnesium peroxi de,
when nmixed with water, or contacted with hydrous material, releases
oxygen that can be used by nicroorgani sns to bi odegrade petrol eum and
other suitable contam nants in groundwater or soil. In Florida,
magnesi um peroxide is usually used for in situ renediation of

contam nated sites. For several years now, nagnesium peroxi de has
been recogni zed and accepted by the bureau as a chemical that may be
used in cleanup of petrol eumcontani nated sites.

It is not, however, a requirenment that a particular renediation
product or process have an official acceptance letter in order for it
to be proposed in a site-specific Renedial Action Plan. The plan,
however, must contain sufficient information about the product or
process to showthat it nmeets all applicable and appropriate rules and
regul ati ons, especially those of the Florida Adm nistrative Code.

The acceptance of magnesi um peroxi de as a renedi ati on chem cal applies
to the jurisdiction of this bureau, which is the cleanup of petrol eum
contam nation pursuant to Chapter 62-770, Florida Adm nistrative Code
(F.A.C.). Oher bureaus within the Departnment of Environnental
Protection, or other state agencies and | ocal governnents may choose
to recognize this bureau’s acceptance if their needs and regul ati ons
are simlar. This bureau, however, is not responsible for
applications beyond its jurisdiction.

The Bureau of Petrol eum Storage Systens has no objection to the use of
magnesi um peroxi de for renedi ati on of petrol eum contani nated sites
provi ded the considerations of this letter are taken into account, and
a Remedial Action Plan is prepared in accordance with Chapter 62-770,
F.A.C., for approval by the Departnment. Enclosure 1 is a copy of the
magnesi um per oxi de specifications provided by Shangyu Cheni cal

I ndustry Cor poration.

Wil e the Departnment of Environnmental Protection does not provide
endor senent of specific or brand nane renedi ati on products or
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processes, it does recognize the need to determine their acceptability
froman environnental standpoint with respect to applicable rules and
regul ations, and the interests of public health, safety and wel fare.
Vendors nust then market the products and processes on their own
nmerits regardi ng performance, cost and safety in conparison to
conpeting alternatives in the marketplace. In no way, however, shall
this regul atory acceptance | etter be construed as Departnent
certification of performance. Additionally, the Departnment enphasizes
a distinction between its regulatory “acceptance” and an approval .
Products and processes are accepted but they are not approved.

Those who prepare Renedial Action Plans are advised to include a copy
of this letter in the appendix of plans they submt, and cal

attention to it in the text of their docunent. 1In this way, technica
reviewers throughout the state will be infornmed that you have
contacted the Departnment of Environmental Protection to inquire about
the environnental acceptability of Shangyu magnesi um peroxide. To aid
those reviewers, the Bureau of Petrol eum Storage Systens provides
environnmental and regulatory information as encl osure 2.

The Departnent reserves the right to revoke its acceptance of a
product or process if it has been falsely represented. Additionally,
Depart nent acceptance of any product or process does not inply it has
been deened applicable for all cleanup situations, or that it is
preferred over other treatment or cleanup techniques in any particul ar
case. A site-specific evaluation of applicability and cost-

ef fectiveness nust be considered for any product or process, whether
conventional or innovative, and adequate site-specific design details
nmust be provided in a Renedial Action Plan. You may contact ne at
850/ 245-8911 if there are any questions.

Si ncerely,

Rick Ruscito, P.E
Bureau of Petrol eum Storage Systens

C: T. Conrardy - FDEP/ Tal | ahassee
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ENCLOSURE 1

Magnesium Peroxide ﬁ
Molecular Formula: MgO; /
Molecular Weight: 56.3 /
CAS Number: 1335-26-8 ,/_sgcg

\Specifications

Composition MgO,, MgO Mg(OH),
Magnesium Peroxide, 25% Min.
Calcium, 1.0% Max.

CI 0.035% Max.
S04* 0.4% Max.

Heavy Metals (As Pb) 0.004% Max.
Ferric 0.05% Max.

Bulk Density 500-800 g/L

PH Value 11 Approx.
Moisture 4.0% Max.
Appearance White fine powder

Application

Magnesium Peroxide is a compound that slowly decomposes to release oxygen when
mixed with water or contacted with hydrous media. The compound can be used for
environmental remediation, especially for underground water treatment and soil
remediation, promoting the activity of microorganisms in order to degrade
contamination into harmless by-products. For example, it can be used in remediating
the contaminated soil in an oil field or at sites where petroleum storage systems have
leaked.

Magnesium peroxide produced by Shangyuchem meets high standards. In addition to
environmental remediation purposes, it can be used in pharmaceutical and consumer
products. It functions as a source of oxygen in agricultural, horticultural and forestry
applications, in bakery use, and in flushing water to treat aquatics during emergencies.

Packing
Net 25kgs in woven bag with polyethylene liner or in carbon-drum.

Contact us
Shangyu Chemical Industry Corp. HangZhou Branch
Tel: 0086 571 85774293 Fax:0086 571 85774298
E mail: lucy long@shangyuchem.com
URL: www.shangyuchem.com
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ENCLCSURE 2
SHANGYU MAGNESI UM PEROXI DE: ENVI RONVENTAL AND REGULATCRY | NFORVATI ON

For Shangyu magnesi um per oxi de applications, the najor environnental
and regul atory considerations are |isted bel ow

1. Applicable regulations: The onus shall be on users of Shangyu
magnesi um peroxi de to ensure that all applicable groundwater
standards will be nmet at the tinme of project conpletion, for
petrol eum other contam nants that may be present, any residuals
associated with the constituents of the magnesi um peroxide, and any
by- products produced as a result of chemical or biochenical
reactions involving those constituents. The follow ng chapters of
the Florida Administrative Code are cited: Chapter 62-550, F. A C
for primary and secondary water quality standards; Chapter 62-520,
F.A. C. for groundwater classes and standards, and minimumcriteria;
Chapter 62-522, F.A. C., for groundwater permtting and nonitoring
requi rements; Chapter 62-528, F. A C., for underground injection
control, particularly Part V, for Cass V, Goup 4 aquifer
renedi ati on projects; Chapter 62-770, F. A C., for petrol eum cl eanup
criteria; and Chapter 62-777, F.A.C., also for m ni num groundwat er
criteria.

A notewort hy aspect of the mni mum groundwater criteria set forth
in Chapter 62-520, F.A.C., is that it requires groundwater to be
free from substances which are harnful to plants, animls, and
organi snms, and free from substances that are carcinogenic,

nmut ageni c, teratogenic or toxic to human beings. |In effect, these
“free fronf requirenents forma catchall. They close what woul d
ot herwi se be a I oophole in the regul ati ons by preventing injection
of a potentially harnful product in the event that any of its
ingredients is not regulated as a specific primary or secondary
drinki ng wat er contam nant.

2. Bureau’'s evaluation: Based on the specifications provided by
Shangyu, which lists the maxi num concentration of inpurities that
may be present, the Bureau of Petrol eum Storage Systens has
performed a conservative calculation of inpurity concentrations,
assumi ng that a 35% by wei ght slurry of Shangyu nagnesi um per oxi de
will be injected, and then conpared the results to Florida's
current injection standards for groundwater. Based on this
conpari son, and other infornmation already known by the bureau about
magnesi um peroxi de, there are itens that should be addressed by
users of Shangyu magnesi um peroxide in order to conmply with the
underground injection control requirenments of Chapter 62-528,
F.A.C. Users nust clearly understand that they are responsible for
conpl i ance.

As the first step to conpliance, a sanple of the Shangyu nagnhesi um
peroxi de slurry should be sent to a | aboratory for analysis, at the
slurry concentration to be injected. The bureau suggests that the
slurry sanple be prepared using distilled water to ensure that only
the inpurities in the Shangyu magnesi um peroxi de are anal yzed, and
not those that could be present in local tap water. Also, in order
for the analysis to be as representative as possible of the effect
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of Shangyu magnesi um peroxi de on groundwater quality, the bureau
suggests that the | aboratory filter the slurry sanple prior to

anal ysis, and then analyze the filtrate for parameters of concern
At the least, the filtrate should be anal yzed for the secondary
drinking water paraneters total dissolved solids, sulfate, pH, and
iron;, the primary drinking water paraneter |ead; and any other
heavy netals that are primary drinking water or m ni mum groundwat er
contam nants that Shangyu has reason to believe could be present.
Exanpl es of other heavy netals are antinony, arsenic, beryllium
cadm um chromi um nmercury, nolybdenum thallium and vanadi um
This list of other heavy netals shall not be construed as
exhaustive, nor does the bureau inply that they are necessarily
present in Shangyu nmagnesi um peroxi de. A conplete listing of al
contam nants and all heavy nmetals of concern in drinking water and
groundwater in Florida, and their nmaxi mum al |l owabl e concentrati ons,
can be found in Chapter 62-550 and 62-777, F.A C.

The | aboratory chem cal analysis of the slurry to be injected does
not have to be perforned every tinme a user proposes Shangyu
magnesi um peroxi de in a renediation plan. This can be a one-tine
analysis, with the results serving for the use of Shangyu magnesi um
peroxide in future cleanups at other sites, provided those future
applications do not exceed the slurry concentration for which the
anal ysi s was provi ded.

The results of the chem cal analysis of the Shangyu magnesi um
peroxide slurry to be injected should be conpared to the drinking
wat er standards of Chapters 62-550, F. A C., and the groundwater
standards of 62-777, F.A. C. |If the standards are not net, then
rule 62-522.300(2)(c), F.A.C., may apply, and/or a variance from
rule 62-522.300(3), F.A C., nay be needed as pernission to
establish a tenporary zone of discharge during renedi ation.

In the case of in situ injection-type renediation using Shangyu
magnesi um per oxi de at an assumed concentration of 35% by wei ght,
the bureau has deternined that rule 62-522.300(2)(c), F. A C
applies to the followi ng secondary drinking water paraneters:

iron, pH, sulfate, and total dissolved solids. This rule requires
that a Departnent-approved renedi ati on pl an address the size and
duration of the zone of discharge, and groundwater nonitoring of
each of these paraneters. The zone size for in situ injection-type
aqui fer renedi ation projects is usually expressed as a radius of

i nfl uence fromeach injection point, and the duration is typically
not nore than one (1) year fromthe date of the last injection

As for other rules that may apply, the bureau, at this tinme, in the
absence of a | aboratory analysis of heavy netal inpurities that are
primary or nini num groundwater contani nants, cannot determ ne

whet her users nust obtain a variance fromrule 62-522.300(3),

F.A.C. The variance, if necessary, would be for a tenporary zone
of discharge for the heavy netals. Reason: in the case of Shangyu
magnesi um peroxi de, rule 62-522.300(2)(c), F.A C, while applicable
to secondary groundwater contam nants, does not permt a zone of

di scharge for heavy nmetals that are primary groundwater

contam nants but not prine constituents of the magnesi um peroxide
reagent needed to renediate a site. Those netals, in this case,
are inpurities that serve no purpose.
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Injection well permit: The issuance of a site-specific Renedial
Action Plan Approval Order by the Florida Departnent of

Envi ronnmental Protection, for renediation via injection of Shangyu
magnesi um peroxi de into an aquifer, constitutes the granting of the
state’'s permt for a Cass Vinjection well.

Addition of nutrients, buffers, or bacteria: This acceptance is
based on use of Shangyu magnesi um peroxide only. |f bacteria are
used to augnent existing indigenous mcrobial populations at a
remedi ation site, then those bacteria nust be non-pathogeni c and
preferably not genetically engineered. |If nutrients and/or
buffers, etc. are to be injected they nust neet the underground

i njection standards of 62-528, Florida Adm nistrative Code.
Dependi ng on the chemical nature of those nutrients and buffers,
rule 62-522.300(2)(c) F.A C., may apply, and/or a variance from
rule 62-522.300(3), F. A C., may be required for pernission to
establish a tenporary zone of discharge during the renedi ation
pr ocess.

Underground injection control inventory: Renedial Action Plans
prescribing in situ aquifer injection-type renediation shall

i nclude information pursuant to Rule 62-528.630(2)(c)1 through 6,
F.A.C., for the inventory purposes of underground injection
control. Per Rule 62-528.630(2)(c), F.A C, aquifer renediation
projects involving injection wells may be authorized under the
provi sions of a Renedial Action Plan, provided the construction,
operation, and nonitoring requirenents of Chapter 62-528, F.A C
are met. A nenorandum outlining the inventory information about
injection-type aquifer renediation plans to be transmtted by
Departnment reviewers, to the Underground Injection Control Section,
is provided as encl osure 3.

Only the Departnent, including its district offices, may approve in
situ injection-type renedi ation plans for which the approval
constitutes a Class Vinjection permt. Local prograns are not

aut hori zed to grant such approvals. Reason: Although an
arrangenent between the Environnental Protection Agency and the
Depart ment del egat es underground injection control authority to the
Departnent, it does not allow the Departnent to del egate that
authority any further. This includes delegation to the
Departnment’s contracted renedi ati on revi ew agenci es such as those
operated by the counties and other |ocal governnents.

Avoi dance of nmigration: For in situ injection-type aquifer
remedi ati on projects, injection of Shangyu magnesi um peroxi de shal
be performed in such a way, and at such a rate and volune, that no
undesirable mgration of either the product’s ingredients or the
contam nants already in the aquifer results, pursuant to Rule
62-528.630(3), F.AC

Underground injection control operating permit: Al though an
operating permit is not required for aquifer renmediation wells
pursuant to Rule 62-528.640(1)(b), and 62-528.640(1)(c), F.A C
since no novenent of the contam nation plune is expected to
acconpany the nagnesi um peroxi de treatnment process, the Department
requests that the infornmation itenms listed in Rule
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62-528. 640(1)(b), F.A C., be considered and included in Renedi al
Action Plan proposals as a matter of good and thorough design
practice. Briefly sunmarized, they are: quality of water in the
aquifer; quality of the injected fluid; existing and potential uses
of the affected aquifer; and well construction details.
Additionally, each Renedial Action Plan should clearly indicate the
concentration and total volume of nagnesi um peroxide slurry that
will be injected.

Uilization of wells: [If a remediation site happens to have an
abundance of nonitoring wells, then the Departnent has no objection
to the use of sonme wells as application wells for Shangyu nagnesi um

peroxi de. However, no “designated” nonitoring well, dedicated to
the tracking of renediation progress (by sanpling) shall be used as
an application well. This will avoid prenmature concl usions that

the entire site neets cleanup goals. By naking sure that

desi gnated tracking wells are not also used for treatnment, there
will be nore assurance that the treatnment process has perneated the
entire site and that it did not remain |localized to the area

i medi ately surroundi ng each injection well.

Pilot study: For biorenediation, per rule 62-770.700(2), F.A C

a pilot study proposal shall be submtted for review, and a pil ot
test shall be perforned prior to designing a treatnment system |If
conditions or the situation at a site do not warrant a pilot study,
then a proposal explaining the rationale for the decision not to
performa pilot study shall be submtted for review. For state
funded projects, reviewers are encouraged to use judgnment in

bal anci ng cost and the need for technical information to be
obtained froma pilot study.

Bi orenedi ati on paraneters of potential interest: The follow ng
paranmeters may be useful in determning the potential for

bi orenedi ati on at a site, or whether biorenediation is already
occurring. These paraneters were selected froma list that appears
in the publication, “In Situ Treatnent Technol ogy” by E. Nyer et
al., Lewis Publishers, 1996. The paraneters are: dissolved
oxygen; redox potential; pH, tenperature; specific conductance;

vol atile organi c conmpounds; nitrate; nitrite; ammonia nitrogen;
manganese (total and dissolved); iron (total, dissolved, and
ferrous); sulfate; sulfide; and total organic carbon. Gaseous
paraneters include: carbon di oxi de, oxygen, nitrogen, and nethane.
Q her paraneters that may be hel pful are chem cal oxygen denand,

bi ocheni cal oxygen denand, and total organic carbon. Those
preparing biorenedi ati on plans and their reviewers should determ ne
whi ch paranmeters, if any, should be investigated on a site-specific
basi s.

G oundwat er noni toring:

a. Active renediation petroleumnonitoring: During the period of
active renediation, groundwater shall be nonitored in
accordance with the requirenments set forth in Section
62-770.700, F.A.C. Two noteworthy rules within that section
are 62-770.700(3)(i), F.A C., for frequency of sanpling, and
62-770.700(5) (f), F.A C., which requires a sanpling schedul e
for biorenediation.
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b. Post renediation petroleumnonitoring: At |least one (1) year
of quarterly post renedi ati on groundwater nonitoring shall be
conducted at a minimumof two (2) wells, one located in the
area of maxi num petrol eum contani nati on, the other down-
gradi ent of the area of maxi num petrol eum contam nati on
pursuant to Section 62-770.750, F.A C

c. Underground injection control nonitoring: For Shangyu
magnesi um per oxi de, groundwater nonitoring of constituents of
concern will be necessary before and after injection. Per rule
62-522.300(2)(c), F.A C, a departnent-approved renediation
pl an nust address the groundwater nonitoring of the secondary
drinking water paranmeters iron, pH, sulfate, and tota
di ssolved solid. And per the specification provided in
encl osure 1, and al so per the discussion in paragraph 2 above,
it appears that a variance fromrule 62-522.300(3), F.A C., and
groundwat er nonitoring may be necessary for |ead, at the |east.
Additionally, per the results of the slurry analysis discussed
i n paragraph 2, a variance and its associ ated groundwat er
nmonitoring may have to include other heavy netal inpurities
that nmay be present in excess of their nmaxi num all owabl e
prinmary drinking water concentrations set forth in Chapter
62-550, F.A.C. Also, the variance and groundwat er nonitoring
may have to address nol ybdenum if present, which is classified
as a mnimumgroundwater criteria contam nant. 1ts nmaxi num
al |l owabl e concentration of .035 mlligranms per liter is set
forth in Chapter 62-777, F.A C

Bi orenedi ati on operating paraneters: Rule 62-770.700(9)(h),
F.A.C., sets forth frequency requirenents for the neasurenent of
bi orenedi ati on operating paraneters such as di ssol ved oxygen

| evels, rates of nutrient addition, tenperature, etc. It also

i ncludes an option for reduction in the frequency or

di sconti nuati on of some neasurenents in situations when

appropri ate.

Abandonnent of wells: Upon issuance of a petroleumSite
Rehabilitation Conpletion Order, or a declaration of “No Further
Action”, injection wells shall be abandoned pursuant to Section
62-528. 645, F. A C. The Underground I njection Control Section of

t he Departnent shall be notified so that the injection wells can be
removed fromthe inventory-tracking |ist.
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Fl ori da Department of
Menor andum Envi ronnent al Protection

TO Ri chard Deuerling, Mail Station 3530
Di vision of Water Facilities
Under ground | njection Control Section
Fl ori da Departnent of Environnental Protection
2600 Blair Stone Road, Tallahassee, FL 32399-2400

FROM (Note 1.)

DATE:

SUBJ: Proposed Injection Well(s) for In Situ Aquifer
Renedi ation at a Renedial Action Site

Pursuant to Rule 62-528.630(2)(c), F.A C, inventory information is hereby provi ded
regardi ng the proposed construction of tenporary injection well(s) for the purpose of
in situ aquifer remediation at a contaninated site.

Site name:

Site address:
City/ County:
Latitude/ Longi t ude:
FDEP Facility Number:

Site owner’s nane:
Site owner’s address:

Wl | contractor’s nane: (Note 2.)
Well contractor’s address:

Brief description of the in situ injection-type aquifer remediation project:

Summary of mmj or design considerations and features of the project:

Areal extent of contamination (square feet):
Nurmber of injection wells:
Conposition of injected fluid (Note 3)
(ingredient, wt. %:

I njection volune per well (gallons):
Single or multiple injection events:
Injection volune total (all wells, all

events):
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Ri chard Deuerling Site nane:
Page Two FDEP facility no.:
Dat e:

A site map showing the areal extent of the groundwater contamination plunme, and the
| ocation and spacing of injection wells and associated nonitoring wells is attached.

The following is a sumary description of the affected aquifer:

Name of aquifer:
Depth to groundwater (feet):
Aqui fer thickness (feet):

The injection well(s) features are sunmari zed bel ow, and/or a schematic of the
injection well(s) is attached.

Di rect - push or Convent i onal (circle the appropriate well type)
Di aneter of well(s) (i.e., riser pipe & screen)(inches):
Total depth of well(s) (feet):

Screened interval: to feet bel ow surface
Grouted interval: to feet bel ow surface
Casing dianeter, if applicable (inches):

Cased depth, if applic.: to feet bel ow surface
Casing material, if applic.:

The in situ injection-type aquifer renmediation plan for this contanm nated site is
intended to nmeet the groundwater cleanup criteria set forth in Chapter 62-777, F.A C.
Additionally, all other groundwater standards will be net at the time of project
conpletion for any residuals associated with the ingredients of the injected

renedi ati on products, and any by-products or internedi ates produced as a result of the
chemi cal or biochemnical transformation of those ingredients or the contaninants during
their use. Applicable primary and secondary drinking water standards are set forth in
Chapter 62-550, F.A . C., and additional groudwater quality criteria are set forth in
Chapter 62-520, F. A C

The remedi ation plan estimates that site renediation will take __ mont hs. W
will notify you if there are any nodifications to the renedi ati on strategy which wll
affect the injection well design or the chemical conposition and volunme of the

injected remedi ati on product(s).

The proposed renedi ati on plan was approved on by an enforceabl e approval
order. A copy is attached. The renediation systeminstallation is expected to
conmmence within 60 days. Please call neat __ if you require additional

i nformation.

Note 1. Local prograns are not authorized to approve underground injections into aquifers.
Reason: Per agreement with EPA, the FDEP cannot del egate this authority. Local prograns,
after reviewing a Renedial Action Plan or an injection proposal docunent, should follow
the instructions in a March 16, 2000 menorandumto arrange for Department headquarters’
execution of an approval order, and then conplete this form This formis primarily for
use by state and local programtechnical reviewers, but renediation contractors may fill
in all blanks except those |abeled “FROM, “DATE’, and “approval date”, and “tel ephone
nunmber” blanks in the |ast paragraph. Those bl anks should be conpleted only by a state or
| ocal programreviewer.

Note 2. If an injection well installation contractor has not yet been selected, then indicate the
name and address of the project’s general renediation contractor/consultant.

Note 3. Conpl ete chenmical analysis of injected fluid is required by Chapter 62-528, Florida
Admini strative Code. Proprietary formul ations shall nake confidential disclosure.

Injected fluids nmust meet drinking water standards of Chapter 62-550, F.A C., unless an
exenption or variance has been granted.
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